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GHSUHVVLYHV\PSWRPVRIFOLQLFDOLPSRUWDQFHDPRQJRXWSDWLHQWVEHLQJHYDOXDWHGIRUFRJQLWLYH
LPSDLUPHQWDQGGHPHQWLDLQDPHPRU\FOLQLF7KHUHIRUHZHILUVWH[DPLQHGWKHYDOLGLW\RIWKH
WZRPRVWFRPPRQO\XVHGGHSUHVVLRQVFDOHVLQ1RUZHJLDQPHPRU\FOLQLFVWKH&RUQHOO6FDOH
IRU'HSUHVVLRQLQ'HPHQWLD&6''DQGWKH0RQWJRPHU\$DVEHUJ'HSUHVVLRQ5DWLQJ6FDOH
0$'56SDSHU,7KHUHDIWHUZHVWXGLHGWKHSUHYDOHQFHRIGHSUHVVLRQDQGGHSUHVVLYH
V\PSWRPDWRORJ\XVLQJWKH&6''WRGLDJQRVHGHSUHVVLRQDQGGHVFULEHLWVV\PSWRPORDGDQG
H[DPLQHGWKHULVNIDFWRUVDVVRFLDWHGZLWKGHSUHVVLRQLQWKLVJURXSRISDWLHQWVSDSHU,,:H
DOVRZDQWHGWRVWXG\KRZWKHVHWZRVFDOHVFRUUHODWHZLWKHDFKRWKHUSDSHU,,,7KHIRXUWK
DLPZDVWRH[SORUHZKHWKHUWKHFRUUHODWLRQEHWZHHQWKHWZRVFDOHVZDVLQIOXHQFHGE\SDWLHQWV¶
IDFWRUVSDSHU,,,$WODVWZHZDQWHGWRH[DPLQHZKHWKHUWKHUHZHUHFURVVFXOWXUDO
GLIIHUHQFHVLQWKHZD\ZHILOOLQWKHVHVFDOHVLQ1RUZD\FRPSDUHGWR%UD]LOSDSHU,9
Methods 
:HXVHGDFURVVVHFWLRQDOGHVLJQIRUDOOIRXUVXEVWXGLHV7KHYDOLGLW\VWXG\SDSHU,LQFOXGHG
SDWLHQWVIURPWKHPHPRU\FOLQLFVDW2VOR8QLYHUVLW\+RVSLWDO2868OOHYDDO
SDWLHQWVDQG,QQODQGHW+RVSLWDO7UXVW6,SDWLHQWVWKDWFDPHIRUDGLDJQRVWLFDVVHVVPHQW
2IWKHPSDWLHQWVZHUHLQFOXGHGZKHQWKH\FDPHIRUIROORZXS6,ZKLOHWKHRWKHUVZHUH


LQFOXGHGDWWKHLUILUVWYLVLW7KHVDPHSDWLHQWVZHUHLQFOXGHGLQWKHFURVVFXOWXUDOVWXG\DORQJ
ZLWKSDWLHQWVIURPDSV\FKRJHULDWULFRXWSDWLHQWFOLQLFLQ5LRGH-DQHLUR%UD]LOSDSHU,9
7KHGDWDDQDO\]HGIRUWKHSXEOLFDWLRQRISDSHUV,,DQG,,,ZDVUHWULHYHGIURPDUHJLVWHURI
SDWLHQWVDVVHVVHGLQDVWDQGDUGL]HGPDQQHUZLWKDFRPPRQUHVHDUFKSURWRFRODWFROODERUDWLQJ
FOLQLFVLQVRXWKHUQHDVWHUQDQGZHVWHUQ1RUZD\7KLVUHJLVWHUZDVHVWDEOLVKHGLQ-DQXDU\
DQGZLOOFRQWLQXHWRLQFOXGHSDWLHQWVXQWLOWKH\KDYHUHDFKHGSDWLHQWV2VOR
8QLYHUVLW\+RVSLWDO8OOHYDDO286DQG,QQODQGHW+RVSLWDO7UXVW6,VXSSO\WKHPRVW
SDWLHQWVWRWKLVUHJLVWHU7KHSUHYDOHQFHVWXG\LQFOXGHGGDWDDERXWSDWLHQWVIURPWKH
UHJLVWHUWKDWKDGEHHQH[DPLQHGDWPHPRU\RURXWSDWLHQWFOLQLFVSDSHU,,7KHFRPSDULVRQ
VWXG\RI&6''DQG0$'56LQFOXGHGSDWLHQWVIURPWKHPHPRU\FOLQLFVDW286
SDWLHQWVDQG6,SDWLHQWVSDSHU,,,'DWDIURPVRPHSDWLHQWVUHSRUWHGLQSDSHU,,,ZHUH
DOVRLQFOXGHGIURPDSUHYLRXVUHJLVWHURISDWLHQWVH[DPLQHGDWWKH286ZKLFKXVHG
DSSUR[LPDWHO\WKHVDPHSURWRFROIURPXQWLOWKHQHZUHJLVWHUZDVHVWDEOLVKHG
,QIRUPDWLRQRQGHSUHVVLRQDQGGHSUHVVLYHV\PSWRPVZDVFROOHFWHGIURPPRVWSDWLHQWVDWWKHLU
ILUVWYLVLWWRWKHPHPRU\FOLQLFV7KH&6''DQGWKH0$'56ZHUHILOOHGLQEOLQGO\IURPHDFK
RWKHUEDVHGRQLQIRUPDWLRQIURPWKHFDUHJLYHUVDQGSDWLHQWVUHVSHFWLYHO\,WLVPDQGDWRU\IRU
FOLQLFVWKDWDUHSDUWRIWKHUHJLVWHUWRILOOLQWKH&6''+RZHYHUWKHXVHRIWKH0$'56LV
RSWLRQDOUHVXOWLQJLQDPXFKORZHUQXPEHURISDWLHQWVZLWK0$'56UHVXOWVLQWKHUHJLVWHU
7KHUHVHDUFKSURWRFRORIWKLVVWXG\FRQWDLQHGLQIRUPDWLRQDERXWGHPRJUDSKLFYDULDEOHV
QHXURSV\FKRORJLFDOWHVWUHVXOWVUHVXOWVRIDSK\VLFDOH[DPLQDWLRQEORRGVDPSOHVDQGRWKHU
ELRPDUNHUVDVFRPSXWHGWRPRJUDSK\&7PDJQHWLFUHVRQDQFHLPDJLQJEUDLQVFDQ05,
VLQJOHSKRWRQHPLVVLRQFRPSXWHGWRPRJUDSK\63(&7DQGFHUHEURVSLQDOIOXLGPDUNHUV
DP\ORLGEHWDWRWDOWDXDQGSKRVSKRU\ODWHGWDXIRUVRPHRIWKHSDWLHQWV'LIIHUHQWGHPHQWLD
GLDJQRVHVZHUHPDGHXVLQJDOODYDLODEOHLQIRUPDWLRQIRUHDFKSDWLHQWZLWKWKHXVHRI
LQWHUQDWLRQDODFFHSWHGGLDJQRVWLFFULWHULD,Q1RUZD\ZHXVHGWKH,QWHUQDWLRQDO&ODVVLILFDWLRQ
RI'LVHDVHVWHQWKHGLWLRQ,&'FULWHULDIRUGHPHQWLDGLDJQRVLVDQGWKH'LDJQRVWLFDQG
6WDWLVWLFDO0DQXDORI0HQWDO'LVRUGHUVWK(GLWLRQ7H[W5HYLVLRQ'60,975ZDVXVHGLQ
%UD]LO7KH&OLQLFDO'HPHQWLD5DWLQJ6FDOH&'5ZDVDSSOLHGWRHYDOXDWHWKHVHYHULW\RIWKH
GHPHQWLD,Q1RUZD\ZHXVHGWKH,&'IRUUHVHDUFKDQGLQ%UD]LOWKH'60,9FULWHULDWR
GLDJQRVH$O]KHLPHU¶VGLVHDVHYDVFXODUGHPHQWLDDQG3DUNLQVRQ¶V'HPHQWLD7KH
0DQFKHVWHU/XQGFULWHULDZHUHXVHGIRUIURQWRWHPSRUDOGHPHQWLDDQGWKHFULWHULDDFFRUGLQJWR
0F.HLWKDQGFRZRUNHUVZHUHXVHGIRU/HZ\%RG\GHPHQWLD0LOGFRJQLWLYHLPSDLUPHQW
0&,ZDVGLDJQRVHGXVLQJWKH:LQEODGFULWHULD7KHWHUPVXEMHFWLYHFRJQLWLYHLPSDLUPHQW


ZDVXVHGZKHQQHLWKHUWKHFULWHULDRIGHPHQWLDQRU0&,ZHUHIXOILOOHG'HSUHVVLRQZDV
GLDJQRVHGLQWKHYDOLGLW\VWXG\,DQGWKHFURVVFXOWXUDOVWXG\,9XVLQJWKH,&'FULWHULD
IRUUHVHDUFKDQGWKH'60,9FULWHULD
Results 
3DSHU,,Q1RUZD\WKHFXWRIIZLWKWKHEHVWVHQVLWLYLW\DQGVSHFLILFLW\IRUWKH&6''WRGHWHFW
GHSUHVVLRQZDVDQGIRUWKH0$'56WKHEHVWFXWRIISRLQWZDVLQGHSHQGHQWRIZKLFK
GLDJQRVWLFFULWHULDZDVXVHG$FFRUGLQJWRWKH5HFHLYHU2SHUDWLQJ&KDUDFWHULVWLF52&
DQDO\VHVWKH0$'56VHHPHGEHWWHUWRGLVWLQJXLVKGHSUHVVHGIURPQRQGHSUHVVHGSDWLHQWVLQ
WKH1RUZHJLDQVDPSOHRISDWLHQWVUHIHUUHGWRGHPHQWLDDVVHVVPHQWLQDVSHFLDOKHDOWKFDUH
FOLQLF
3DSHU,,$ERXWKDOIRIWKHSDWLHQWVLQFOXGHGLQWKHSDSHUKDGD&6''VFRUHKLJKHUWKDQILYH
ZKLOHRIWKHSDWLHQWVKDGDVFRUHKLJKHUWKDQVHYHQDQGKDGDVFRUHKLJKHUWKDQ
:HIRXQGWKHKLJKHVWVFRUHVIRUWKH&6''DPRQJSDWLHQWVZLWKGHPHQWLDVRWKHUWKDQ
$O]KHLPHU¶VGLVHDVH$'DKLVWRU\RISUHYLRXVGHSUHVVLRQDQGJUHDWHULPSDLUPHQWLQWKH
DFWLYLWLHVRIGDLO\OLYLQJ$'/7KHVWURQJHVWIDFWRUVDVVRFLDWHGZLWKGHSUHVVLYHV\PSWRPVLQ
WKHORJLVWLFUHJUHVVLRQDQDO\VHVZHUH\RXQJHUDJH$'/LPSDLUPHQWDQGSUHYLRXVGHSUHVVLRQ
ZLWKD1DJHONHUNH5VTXDUHEHWZHHQDQGIRUWKHGLIIHUHQWFXWRIISRLQWV
3DSHU,,,,Q1RUZD\WKHFRUUHODWLRQEHWZHHQWKHWZRVFDOHV&6''DQG0$'56ZDVIRU
WKHZKROHJURXSRISDWLHQWVIRUWKHJURXSRISDWLHQWVZLWKGHPHQWLDDQGIRUWKRVH
ZLWKRXWGHPHQWLD7KHFRUUHODWLRQZDVQRWLQIOXHQFHGE\³SDWLHQWIDFWRUV´7KHSULQFLSDO
FRPSRQHQWDQDO\VHVGLVFORVHGIRXUIDFWRUVIRUWKH&6''²PRRGDQKHGRQLDF\FOLFDQG
SK\VLFDODQGWZRIDFWRUVIRUWKH0$'56²PRRGDQGDQKHGRQLD7KHFRUUHODWLRQVEHWZHHQ
VXEV\QGURPHVRIGHSUHVVLRQPRRGDQGDQKHGRQLDZHUHQRWDQ\EHWWHUDQGZHUHHYHQZRUVH
IRUWKHDQKHGRQLDVXEVFDOH
3DSHU,97KHSUHYDOHQFHRIGHSUHVVLRQZDVDERXWDPRQJSDWLHQWVUHIHUUHGWRPHPRU\
FOLQLFVDQGLQFOXGHGLQWKLVVWXG\LQ%UD]LODQG1RUZD\+RZHYHUWKHPHDQVFRUHRIWKH
&6''ZDV6'LQ%UD]LODQG6'LQ1RUZD\S)RUWKH
0$'56WKHPHDQVFRUHZDV6'LQ%UD]LODQG6'LQ1RUZD\S 
,QWKH%UD]LOLDQVDPSOHWKHEHVWFXWRIIIRUWKH&6''ZDVDQGIRUWKH0$'56LWZDV
PXFKKLJKHUWKDQIRUWKH1RUZHJLDQSDWLHQWVDVUHSRUWHGLQSDSHU,VHHDERYH7KH
GLIIHUHQFHVZHUHSDUWO\GXHWRKLJKHUVFRUHVRQHYHU\LWHPLQWKHWZRVFDOHVSDUWLFXODUO\IRU
WKH&6''LWHPV7KHRQO\LWHPRQZKLFKWKH1RUZHJLDQSDWLHQWVKDGDKLJKHUVFRUHZDV
PXOWLSOHSK\VLFDOFRPSODLQWV


Conclusions 
7KHSUHYDOHQFHRIGHSUHVVLYHV\PSWRPVLVKLJKDPRQJPHPRU\FOLQLFSDWLHQWV7KHVWURQJHVW
IDFWRUVDVVRFLDWHGZLWKGHSUHVVLYHV\PSWRPVDUH\RXQJHUDJH$'/G\VIXQFWLRQDQGSUHYLRXV
GHSUHVVLRQ(YHQWKRXJK0$'56VHHPVDELWEHWWHUGHWHFWLQJGHSUHVVLRQLQPHPRU\FOLQLF
SDWLHQWVERWKWKH&6''DQGWKH0$'56DUHVXLWDEOHDVVFUHHQLQJWRROVEXWWKHFRUUHODWLRQ
EHWZHHQWKHWZRVFDOHVLVORZ7KHVFRUHVRQERWKVFDOHVZHUHVLJQLILFDQWO\KLJKHULQ%UD]LO
WKDQLQ1RUZD\HYHQWKRXJKWKHSUHYDOHQFHRIGHSUHVVLRQZDVWKHVDPHLQWKHSDWLHQWVRIWKH
WZRVDPSOHVPHDQLQJWKDWVFUHHQLQJWRROVVKRXOGEHYDOLGDWHGLQWKHSRSXODWLRQZKHUHWKH\
ZLOOEHXVHG


Sammendrag 
'HSUHVMRQHUHQDYGHK\SSLJVWHSV\NLVNHV\NGRPPHQHVRPIRUHNRPPHUVDPWLGLJYHG
GHPHQV'HSUHVMRQNDQY UHI¡UVWHV\PSWRPSnHQEHJ\QQHQGHGHPHQVV\NGRPPHQWLGOLJHUH
GHSUHVMRQNDQRJVnY UHHQULVLNRIDNWRUIRUHQVHQHUHGHPHQVXWYLNOLQJ'HSUHVMRQHUL
PLGOHUWLGLJK\SSLJLDOOHVWDGLHUDYHQGHPHQVV\NGRPVHOYRPGHWVRPXWO¡VHUHQGHSUHVMRQL
GHWLGOLJHVWDGLHQHNDQY UHIRUVNMHOOLJIUDGHWVRPXWO¡VHUGHSUHVMRQLGHVHQHUHVWDGLHQH
6\PSWRPHQHSnGHSUHVMRQHULNNHDOOWLGVnXWWDOWHRJV\PSWRPHQHNDQEOLPLVRSSIDWWHWVRP
V\PSWRPHUSnGHPHQV6nVHOYRPGHSUHVMRQHUK\SSLJEOLUGHQRIWHLNNHDGHNYDW
GLDJQRVWLVHUWHOOHUEHKDQGOHW'HWWHNDQKDVWRULQQYLUNQLQJSnOLYHQHWLOEnGHSDVLHQWRJ
SnU¡UHQGH'HSUHVMRQNDQEODQWDQQHWI¡UHWLOHQUDVNHUHXWYLNOLQJDYSDVLHQWHQVNRJQLWLYH
VYLNWRJGHUPHGUDVNHUHLQQOHJJHOVHLV\NHKXVRJV\NHKMHP¡NWG¡GHOLJKHWUHGXVHUW
OLYVNYDOLWHWEnGHIRUSDVLHQWHQHRJGHUHVSnU¡UHQGHRJ¡NWSnU¡UHQGHEHODVWQLQJ
Formål 
'HQQHVWXGLHQKDGGHIHPIRUPnO(WDYPnOHQHYDUnXQGHUV¡NHIRUHNRPVWHQDYGHSUHVMRQRJ
DYNOLQLVNVLJQLILNDQWHGHSUHVVLYHV\PSWRPHUKRVSDVLHQWHUVRPYDUKHQYLVWWLO
GHPHQVXWUHGQLQJYHGHQKXNRPPHOVHVNOLQLNN9LYDOLGHUWHGHUIRUGHWRPHVWEUXNWH
GHSUHVMRQVNDODHQHLEUXNYHGQRUVNHKXNRPPHOVHVNOLQLNNHU&RUQHOOVNDODIRUGHSUHVMRQYHG
GHPHQV&6''RJ0RQWJRPHU\DQGcVEHUJ'HSUHVVLRQ5DWLQJ6FDOH0$'56DUWLNNHO,
'HUHWWHUVWXGHUWHYLIRUHNRPVWHQDYGHSUHVMRQRJGHSUHVVLYHV\PSWRPHUYHGKMHOSDY&6''
RJXQGHUV¡NWHKYLONHULVLNRIDNWRUHUVRPYDUDVVRVLHUWPHGGHSUHVMRQLGHQQHSDVLHQWJUXSSHQ
DUWLNNHO,,9LGHUH¡QVNHWYLnXQGHUV¡NHKYRUJRGWGLVVHWRVNDODHQHNRUUHOHUHUPHG
KYHUDQGUHRJRPQRHQIDNWRUHUKRVSDVLHQWHQHSnYLUNHWGHQQHNRUUHODVMRQHQDUWLNNHO,,,7LO
VOXWW¡QVNHWYLnXQGHUV¡NHRPGHWYDUQRHQNXOWXUHOOHIRUVNMHOOHULKYRUGDQ
GHSUHVMRQVVNDODHQHIXQJHUHUL%UDVLORJ1RUJH
Metoder 
6WXGLHQYDUHQWYHUUVQLWWVXQGHUV¡NHOVH,YDOLGLWHWVVWXGLHQDUWLNNHO,LQNOXGHUWHYL
SDVLHQWHUVRPNRPIRUHQGHPHQVXWUHGQLQJIUD2VORXQLYHUVLWHWVV\NHKXV2868OOHYnO
SDVLHQWHURJ6\NHKXVHW,QQODQGHW6,6DQGHUXGSDVLHQWHU7MXHDYSDVLHQWHQHIUD
6DQGHUXGEOHLQNOXGHUWGDGHNRPWLONRQWUROO$OOHGHDQGUHEOHLQNOXGHUWYHGI¡UVWH
NRQVXOWDVMRQ'HVDPPHSDVLHQWHQHEOHLQNOXGHUWVDPPHQPHGSDVLHQWHUIUDHQ
DOGHUVSV\NLDWULVNSROLNOLQLNNL5LRGH-DQHLUR%UDVLOLDQDO\VHQHVRPHUSUHVHQWHUWLDUWLNNHO


,97DOOPDWHULDOHWIRUDUWLNNHO,,RJ,,,EOHKHQWHWIUDHWUHJLVWHUVRPLQNOXGHUHUSDVLHQWHUVRP
NRPPHUIRUGHPHQVXWUHGQLQJYHGVDPDUEHLGHQGHSROLNOLQLNNHULV¡UOLJHYHVWOLJHRJ¡VWOLJH
GHOHUDY1RUJH'HWWHUHJLVWHUHWEOHHWDEOHUWLMDQXDURJYLOIRUWVHWWHnLQNOXGHUHSDVLHQWHU
LQQWLOGHKDULQNOXGHUWSDVLHQWHU2VORXQLYHUVLWHWVV\NHKXV286RJ6\NHKXVHW
,QQODQGHW6,HUGHWRV\NHKXVHQHVRPUHNUXWWHUHUIOHVWSDVLHQWHUWLOGHWWHUHJLVWHUHW7LO
SUHYDOHQVVWXGLHQLQNOXGHUWHYLSDVLHQWHUIUDSROLNOLQLNNHUDUWLNNHO,,,NRUUHODVMRQV
VWXGLHQPHOORP&6''RJ0$'56LQNOXGHUWHYLSDVLHQWHUIUD286SDVLHQWHURJ6,
SDVLHQWHUDUWLNNHO,,,2SSO\VQLQJHQHRPQRHQDYGLVVHSDVLHQWHQHVWDPPHWRJVnIUDHW
WLGOLJHUHUHJLVWHUVDPOHWSn2863n286KDUPDQEUXNWRPWUHQWVDPPHIRUVNQLQJVSURWRNROO
VLGHQWLOGHWQ\HUHJLVWHUHWEOHHWDEOHUW
,QIRUPDVMRQRPGHSUHVMRQRJGHSUHVVLYHV\PSWRPHUEOHLQQKHQWHWI¡UVWHJDQJSDVLHQWHQHNRP
WLOSROLNOLQLNNHQHIRUGHIOHVWHSDVLHQWHQH&6''RJ0$'56EOHI\OWXWDYKHQJLJDY
KYHUDQGUHEDVHUWSnLQIRUPDVMRQIUDSnU¡UHQGHRJSDVLHQWHQH,UHJLVWHUHWHUPDQSnODJWnI\OOH
XW&6''PHQVGHWHUIULYLOOLJnI\OOHXW0$'56'HWWHI¡UHUWLODWGHWHUI UUHXWI\OWH
0$'56LUHJLVWHUHW5HJLVWHUHWLQQHKROGHURSSO\VQLQJHURPGHPRJUDILQHYURSV\NRORJLVNH
WHVWUHVXOWDWHUVRPDWLVNXQGHUV¡NHOVHEORGSU¡YHURJDQGUHELRPDUN¡UHUVRP&70563(&7
VSLQDOY VNHXQGHUV¡NHOVHUDP\ORLGEHWDWRWDOWDXRJIRVIRWDXSnHQGHODYSDVLHQWHQH
,QWHUQDVMRQDOWDNVHSWHUWHGHPHQVGLDJQRVHUEOHVDWWKYRUDOOWLOJMHQJHOLJLQIRUPDVMRQEOHEUXNW
IRUKYHUHQNHOWSDVLHQW,1RUJHEUXNWHYL,&'RJL%UDVLO'60,9NULWHULHQHIRUnVWLOOHHQ
GHPHQVGLDJQRVHRJIRUVXENODVVLILVHULQJDYGHPHQVLKHQKROGWLOHWLRORJLVRP$O]KHLPHUV
V\NGRP$'YDVNXO UGHPHQV9D'RJ3DUNLQVRQGHPHQV3'.OLQLVNGHPHQVYXUGHULQJ
.'9EOHEUXNWWLOJUDGHULQJDYDOYRUOLJKHWVJUDGHQDYGHPHQV0DQFKHVWHU/XQGNULWHULHQH
EOHEUXNWIRUIURQWRWHPSRUDOGHPHQV0F.HLWKNULWHULHQHIRU/HZ\OHJHPHGHPHQVRJ
:LQEODGNULWHULHQHIRUPLOGNRJQLWLYHVYLNW0&,,GHWLOIHOOHQHKYRUYHUNHQNULWHULHQHIRUHQ
GHPHQVV\NGRPHOOHU0&,YDUWLOVWHGHEOHEHJUHSHWVXEMHNWLYNRJQLWLYHVYLNW6&,EUXNW,
YDOLGLWHWVVWXGLHQ,RJLGHQVDPPHQOLJQHQGHVWXGLHQPHOORP%UD]LORJ1RUJH,9EOHEnGH
,&'RJ'60,9NULWHULHUEUXNWWLOnVHWWHGHSUHVMRQVGLDJQRVHU


Resultater 
$UWLNNHO,6NnUHQHVRPVDPVYDUWHEHVWPHGHQNOLQLVNGHSUHVMRQVGLDJQRVHYDUHOOHUPHUSn
&6''RJHOOHUPHUSn0$'56'HWWHYDUXDYKHQJLJDYKYLONHGLDJQRVHNULWHULHUVRPEOH
EUXNW0$'56YDUQRHEHGUHWLOnVNLOWHGHGHSULPHUWHIUDLNNHGHSULPHUWHSDVLHQWHULYnUH
DQDO\VHU52&DQDO\VHUSnSDVLHQWHUKHQYLVWIRUHQGHPHQVXWUHGQLQJLQRUVN
VSHVLDOLVWKHOVHWMHQHVWH
$UWLNNHO,,+DOYSDUWHQDYSDVLHQWHQHLQNOXGHUWLGHQQHDUWLNNHOHQKDGGHHQVNnUHSnHOOHU
K¡\HUHSn&6''DYSDVLHQWHQHKDGGHHQVNnUHRYHURJRYHU9LIDQW
K¡\HVWVNnUSn&6''EODQWSDVLHQWHUPHGHQGHPHQVDYDQQHQW\SHHQQ$'KRVGHPPHG
WLGOLJHUHGHSUHVMRQRJKRVGHPPHGHQVYLNWLGDJOLJOLYHWVDNWLYLWHWHU$'/VYLNW/RJLVWLVNH
UHJUHVMRQVDQDO\VHUDYGHNNHWDWGHIDNWRUHQHVRPYDUVWHUNHVWDVVRVLHUWPHGGHSUHVVLYH
V\PSWRPHUYDUXQJDOGHU$'/VYLNWRJWLGOLJHUHGHSUHVMRQ1DJHONHUNH5VTXDUHYDUPHOORP
RJ
$UWLNNHO,,,.RUUHODVMRQHQPHOORP&6''RJ0$'56YDUIRUKHOHSDVLHQWJUXSSHQRJ
IRUGHPPHGGHPHQVRJIRUGHPXWHQGHPHQVLDUWLNNHO,,,.RUUHODVMRQHQEOHLNNH
SnYLUNHWDYDQGUHIDNWRUHUKRVSDVLHQWHQH(QIDNWRUDQDO\VHDY&6''UHVXOWHUWHLILUHIDNWRUHU
HPRVMRQHOOPDQJOHQGHJOHGHV\NOLVNRJVRPDWLVN(QIDNWRUDQDO\VHDY0$'56UHVXOWHUWHL
WRIDNWRUHUHPRVMRQHOORJPDQJOHQGHJOHGH.RUUHODVMRQHQPHOORPVXEVNDODHQHHPRVMRQHOO
RJPDQJOHQGHJOHGHYDUKHOOHULNNHQRHEHGUHIRUVXEVNDODHQPDQJOHQGHJOHGHYDUGHQWLORJ
PHGYHUUH
$UWLNNHO,9)RUHNRPVWHQDYGHSUHVMRQYDUFDKRVSDVLHQWHUKHQYLVWWLO
KXNRPPHOVHVNOLQLNNHQLQNOXGHUWLGHQQHVWXGLHQEnGHL%UDVLORJL1RUJH3nWURVVDYGHWWH
YDUJMHQQRPVQLWWOLJ&6''VNnUK¡\HUHL%UDVLO6'HQQL1RUJH6'3
YHUGL)RU0$'56YDUJMHQQRPVQLWWVVNnUHQ6'L%UDVLORJ6'
L1RUJHS 6NnUHQVRPVDPVYDUWHEHVWPHGHQNOLQLVNGLDJQRVHYDUHOOHUK¡\HUHL
%UDVLOIRU&6''RJHOOHUPHUIRU0$'56'HWWHYDUP\HK¡\HUHHQQLGHQQRUVNHJUXSSHQ
6HDUWLNNHO,)RUVNMHOOHQPHOORPGHWRJUXSSHQHYDUGHOYLVIRUnUVDNHWDYK¡\HUHVNnUSnGH
XOLNHVS¡UVPnOHQHLVNDODHQH'HWWHJMDOGWVSHVLHOWIRU&6'''HWHQHVWHVS¡UVPnOHWKYRUGHQ
QRUVNHJUXSSHQVNnUHWK¡\HUHYDUSnVS¡UVPnOHW©I\VLVNHSODJHUª


Konklusjon 
)RUHNRPVWHQDYGHSUHVVLYHV\PSWRPHUHUK¡\KRVKXNRPPHOVHVNOLQLNNSDVLHQWHU'HSUHVVLYH
V\PSWRPHUHUVWHUNHVWDVVRVLHUWPHGXQJDOGHU$'/VYLNWRJWLGOLJHUHGHSUHVMRQ6HOYRP
0$'56V\QHVnDYGHNNHGHSUHVMRQQRHEHGUHHUEnGH&6''RJ0$'56HJQHWWLOVFUHHQLQJ
DYGHSUHVVLYHV\PSWRPHU.RUUHODVMRQHQHUGHULPRWODY%UDVLOLDQVNHSDVLHQWHUVNnUHW
VLJQLILNDQWK¡\HUHSnEHJJHVNDODHQHLIRUKROGWLOGHQRUVNHSDVLHQWHQHVHOYRPIRUHNRPVWHQ
DYGHSUHVMRQYDUGHQVDPPHLEHJJHJUXSSHU'HWHUGHUIRUYLNWLJnYDOLGHUHVNDODHULGHQ
EHIRONQLQJHQKYRUGHVNDOEUXNHVI¡UGHWDVLEUXN



Abbreviations 
$'   $O]KHLPHU¶VGLVHDVH
$'/   $FWLYLWLHVRI'DLO\/LYLQJ
$8&   $UHD8QGHUWKH&XUYH
%',   %HFN'HSUHVVLRQ,QYHQWRU\
%36'   %HKDYLRUDODQG3V\FKRORJLFDO6\PSWRPVRI'HPHQWLD
&'5   &OLQLFDO'HPHQWLD5DWLQJ
&6''  &RUQHOO6FDOHIRU'HSUHVVLRQLQ'HPHQWLD
&7   &RPSXWHG7RPRJUDSK\
'/%   'HPHQWLDZLWK/HZ\%RGLHV
'60,9  'LDJQRVWLFDQG6WDWLVWLFDO0DQXDOIRUPHQWDOGLVRUGHUVWKHGLWLRQ
(&7   (OHFWURFRQYXOVLYH7UHDWPHQW
(2'   (DUO\2QVHW'HSUHVVLRQ
)7'   )URQWRWHPSRUDO'HPHQWLD
*'6   *HULDWULF'HSUHVVLRQ6FDOH
+$'6  +RVSLWDO$Q[LHW\DQG'HSUHVVLRQ6FDOH
+'56  +DPLOWRQ'HSUHVVLRQ5DWLQJ6FDOH
,&'  ,QWHUQDWLRQDO&ODVVLILFDWLRQRI'LVHDVHVWKHGLWLRQ
//'   /DWH/LIH'HSUHVVLRQ
/2'   /DWH2QVHW'HSUHVVLRQ
0$'56  0RQWJRPHU\$DVEHUJ'HSUHVVLRQ5DWLQJ6FDOH
0&,   0LOG&RJQLWLYH,PSDLUPHQW
006(  0LQL0HQWDO6WDWH([DPLQDWLRQ
05,   0DJQHWLF5HVRQDQFH,PDJLQJ
06$   0XOWLSOH6\VWHP$WURSKLHV
1&'   1HXURFRJQLWLYHGLVRUGHUV
13,   1HXURSV\FKLDWULF,QYHQWRU\
3'&G$'  3URYLVLRQDO'LDJQRVWLF&ULWHULDIRU'HSUHVVLRQLQ$O]KHLPHU¶V'LVHDVH
3''   3DUNLQVRQ'LVHDVH'HPHQWLD
3(7   3RVLWURQHPLVVLRQWRPRJUDSK\


5&7   5DQGRPL]HG&RQWUROOHG7ULDOV
52&   5HFHLYHU2SHUDWLRQ&KDUDFWHULVWLF
556   5HODWLYH5DWLQJ6FDOH
6&,   6XEMHFWLYH&RJQLWLYH,PSDLUPHQW
63(&7  6LQJOHSKRWRQHPLVVLRQFRPSXWHGWRPRJUDSK\
9D'   9DVFXODU'HPHQWLD
:+2   :RUOG+HDOWK2UJDQL]DWLRQ



1 Introduction 
'HPHQWLDLVDV\QGURPHFDXVHGE\DYDULHW\RIEUDLQGLVRUGHUVWKDWKDVGUDPDWLFFRQVHTXHQFHV
IRUWKHSHUVRQVWKDWDUHDIIHFWHGWKHLUFDUHJLYHUVDQGVRFLHW\7KLVFRQGLWLRQOHDGVWRWRWDO
KHOSOHVVQHVVDQGQHHGIRUFDUHDURXQGWKHFORFN,WLVDVVXPHGWKDWDSSUR[LPDWHO\PLOOLRQ
SHRSOHZRUOGZLGHKDGGHPHQWLDLQ7KHQXPEHULVH[SHFWHGWRULVHWRPLOOLRQLQ
DQGPLOOLRQLQ7KLVLQFUHDVHLVFDXVHGE\SRSXODWLRQJURZWKDQG
GHPRJUDSKLFDJLQJZKLFKZLOOFDXVHDJUHDWHULQFUHDVHRIERWKROGSHRSOHDQGROGSHRSOH
ZLWKGHPHQWLDLQORZDQGPLGGOHLQFRPHFRXQWULHVWKDQLQKLJKLQFRPHFRXQWULHVZKHUHWKH
SUHYDOHQFHLVDOUHDG\KLJK7KHLQFUHDVHLVH[SHFWHGWREHOHVVLQ(XURSHWKDQLQ1RUWKDQG
6RXWK$PHULFDDQGWKH$VLD3DFLILFFRXQWULHV7KHKLJKHUSUHYDOHQFHRIGHPHQWLDLV
DVVRFLDWHGZLWKLQFUHDVLQJDJHDQGDKLJKHUSUHYDOHQFHLQZRPHQWKDQLQPHQSDUWLFXODUO\DW
DQROGHUDJHVHHILJXUH3ULQFHHWDO

Figure 1.The prevalence of dementia across the world.$MGXVWHGIURPYRQ6WUDXVVHWDO

7KHUHDUHDSSUR[LPDWHO\SHRSOHZLWKGHPHQWLDLQ1RUZD\ZLWKWKDWQXPEHUH[SHFWHG
WRGRXEOHLQWKHQH[W\HDUV0RUHWKDQRIWKHSDWLHQWVDUHROGHUWKDQ\HDUVDQG
ZKLOHWKHSUHYDOHQFHDPRQJWKRVHDJHG\HDUVLVLWULVHVWRDERXWLQWKHJURXS
ROGHUWKDQ\HDUV(QJHGDO,WLVHVWLPDWHGWKDWSHUVRQVDUHDIIHFWHGE\
GHPHQWLDDVHDFKSDWLHQWZLOOKDYHDSSUR[LPDWHO\WKUHHWRIRXUIDPLO\FDUHJLYHUV,Q1RUZD\
DSSUR[LPDWHO\SHRSOHOLYHLQQXUVLQJKRPHV.LUNHYROGHWDO)URPD
UHSUHVHQWDWLYHVWXG\DPRQJQXUVLQJKRPH1+SDWLHQWVLQ1RUZD\ZHVHHWKDWDERXWRI
WKHVHSDWLHQWVKDYHGHPHQWLDDQGGHPHQWLDLVWKHPDLQUHDVRQIRUUHIHUUDOWRLQVWLWXWLRQDOFDUH
 
 
 
South America 
North  America 
Europe 
Asia-Pacific 
Age 
Pr
ev
al
en
ce
  o
f d
em
en
tia
 
pe
r 1
00
 p
eo
pl
e 


6HOEDHNHWDO2QO\RIWKH1+SDWLHQWVOLYHLQVSHFLDOFDUHXQLWVGHVLJQHGIRU
SHRSOHZLWKGHPHQWLD.LUNHYROGHWDO7KHVLWXDWLRQLVYHU\VLPLODULQ6ZHGHQZKHUH
WKHSUHYDOHQFHRIGHPHQWLDLQQXUVLQJKRPHVLVDSSUR[LPDWHO\6YHQVNW
GHPHQVFHQWUXP,QWKH8QLWHG.LQJGRPRQHWKLUGRIWKHSHRSOHZLWKGHPHQWLDOLYHLQFDUH
KRPHVZKLFKGLIIHUIURP1RUZHJLDQRU6ZHGLVK1+LQPDQ\ZD\VDQGDERXWRIWKRVH
OLYLQJLQFDUHKRPHVKDYHGHPHQWLD$O]KHLPHU
V6RFLHW\8.
'HPHQWLDLVQRWRQO\DFDWDVWURSKHIRUSDWLHQWVDQGWKHLUIDPLOLHVEXWLWDOVRKDVGUDPDWLF
HIIHFWVRQVRFLHW\EHFDXVHWKHFRVWVDVVRFLDWHGZLWKFDUHZLOOLQFUHDVHHQRUPRXVO\EHFDXVHRI
WKH1RUZHJLDQZHOIDUHSROLF\WKDWJLYHVSULRULW\WRQXUVLQJKRPHFDUHIRUSHRSOHZLWK
GHPHQWLD:HGRQRWNQRZWKHH[DFWFRVWVEXWRQH\HDULQDQXUVLQJKRPHLVHVWLPDWHGWRFRVW
EHWZHHQDQGPLOOLRQ12.,WLVHVWLPDWHGWKDWWKH86VSHQGVELOOLRQ
ELOOLRQDQGWKH8QLWHG.LQJGRPVSHQGVPRUHWKDQELOOLRQDQQXDOO\IRUWKHFRVWV
DVVRFLDWHGZLWKFDUHIRUSHUVRQVZLWKGHPHQWLD$O]KHLPHU
V6RFLHW\8.,QWKH86WR
RIWKHFRVWVDUHFDXVHGE\QXUVLQJKRPHFDUHDQGIRUPDOLQKRPHFDUH7KHH[SHQVHVDUH
H[SHFWHGWRLQFUHDVHE\QHDUO\SHUDGXOWE\EHFDXVHRIDQLQFUHDVHGSURSRUWLRQRI
ROGSHRSOHLQWKH86VRFLHW\+XUGHWDO$O]KHLPHU
V6RFLHW\8.7KHVHVXPV
QHHGHGWRSURYLGHSURSHUFDUHIRUSHRSOHZLWKGHPHQWLDDUHFRPSDUDEOHWRLIQRWJUHDWHUWKDQ
WKHFRVWVIRUWUHDWPHQWRIKHDUWGLVHDVHRUFDQFHU
'HPHQWLDLVDFRQGLWLRQWKDWDIIHFWVWKHEUDLQDQGFDXVHVFRJQLWLYHEHKDYLRUDODQG
SV\FKRORJLFDOFKDQJHVLQWKHSHUVRQVDIIHFWHG&RJQLWLYHLPSDLUPHQWLVVHHQLQDOOSDWLHQWV
DQGLQQHDUO\DOOFDVHVWKHUHLVDGHFOLQHRIFRJQLWLRQRYHUWLPH%HKDYLRUDODQGSV\FKRORJLFDO
V\PSWRPVLQGHPHQWLD%36'DUHYHU\FRPPRQDQGSUHYLRXVVWXGLHVKDYHVKRZQWKDWDV
PXFKDVRIWKHSDWLHQWVZLOOVXIIHUIURP%36'GXULQJWKHFRXUVHRIWKHGLVRUGHU
/\NHWVRVHWDO7KHSUHVHQFHDQGVHYHULW\RIWKHYDULRXVV\PSWRPVZLOOYDU\RYHU
WLPH6HOEDHNHWDOD:HW]HOVHWDO
2QHRIWKHPRVWSUHYDOHQW%36'V\PSWRPVLVGHSUHVVLRQ$SSUR[LPDWHO\RIWKHSDWLHQWV
ZLOOVXIIHUIURPGHSUHVVLYHV\PSWRPVRUGHSUHVVLRQGXULQJWKHFRXUVHRIDGHPHQWLDGLVRUGHU
6WDUNVWHLQHWDOD'HSUHVVLRQPD\EHWKHILUVWV\PSWRPRIGHPHQWLDEXWLWLVFRPPRQ
LQDOOVWDJHVRIGHPHQWLD,WPD\DOVREHDULVNIDFWRUIRUODWHUGHPHQWLDEXWHYHQWKRXJKLWLV
VRFRPPRQLWLVVWLOOXQGHUGLDJQRVHGDQGXQGHUWUHDWHG7KHUHDUHSUREDEO\PDQ\UHDVRQVIRU
WKLV²WKHV\PSWRPVRIGHSUHVVLRQDUHQRWDOZD\VYHU\SURQRXQFHGDQGVRPHV\PSWRPV
RYHUODSZLWKGHPHQWLD'HWHFWLQJDQGWUHDWLQJGHSUHVVLRQPD\KDYHDJUHDWLQIOXHQFHRQWKH


TXDOLW\RIOLIHIRUWKHSDWLHQWDQGKLVRUKHUFDUHJLYHUV,WPD\SRVWSRQHUHIHUUDOWRKRVSLWDOV
DQGQXUVLQJKRPHVGHFUHDVHPRUELGLW\DQGPRUWDOLW\DQGLQVRPHSDWLHQWVGHFUHDVHWKH
SURJUHVVLRQRIGHPHQWLD)LQDOO\LWKDVODUJHHFRQRPLFFRQVHTXHQFHVIRUWKHSHRSOHLQYROYHG
DQGVRFLHW\
7KHUHLVQRJHQHUDODJUHHPHQWDERXWWKHEHVWPHWKRGWRHYDOXDWHDQGGLDJQRVHGHSUHVVLRQLQ
GHPHQWLD7KLVWKHVLVLVDQDWWHPSWWRILQGDVXLWDEOHWRROWRVFUHHQSDWLHQWVZKRDUH
H[SHULHQFLQJFRJQLWLYHLPSDLUPHQWIRUGHSUHVVLRQ,WLVDOVRDQDWWHPSWWRILQGWKHSHRSOHZLWK
GHPHQWLDWKDWKDYHWKHKLJKHVWULVNIRUGHYHORSLQJGHSUHVVLRQ
1.1 Depression 
1.1.1 Depression in the general adult population 
'HSUHVVLRQLVRQHRIWKHPRVWFRPPRQSV\FKLDWULFGLVRUGHUVDPRQJDGXOWV,WLVHVWLPDWHGWKDW
DSSUR[LPDWHO\PLOOLRQSHRSOHRIDOODJHVVXIIHUIURPGHSUHVVLRQZRUOGZLGH:+2IDFW
VKHHW1,QDQHSLGHPLRORJLFDOVWXG\SHUIRUPHGLQ2VORWKHDQQXDOO\SUHYDOHQFHUDWHRI
PDMRUGHSUHVVLRQZDVDERXWZLWKDOLIHWLPHSUHYDOHQFHUDWHRIQHDUO\LQWKHDGXOW
SRSXODWLRQ7KHSUHYDOHQFHUDWHZDVPRUHWKDQWZLFHDVKLJKIRUZRPHQWKDQIRUPHQ
.ULQJOHQHWDOZKLFKDJUHHVZLWKVWXGLHVLQRWKHUFRXQWULHV$SSUR[LPDWHO\RI
WKHSHRSOHZLWKGHSUHVVLRQZLOOKDYHPRUHWKDQRQHHSLVRGHRIGHSUHVVLRQGXULQJWKHLUOLIH
VSDQ&URZQHWDO'HSUHVVLRQLVDQLPSRUWDQWFRQWULEXWRUWRWKHJOREDOEXUGHQRI
GLVHDVHVDQGLVDPDMRUFDXVHRIGLVDELOLW\LQDOOFRXQWULHV,WPD\OHDGWRVWUHVVDQG
G\VIXQFWLRQLQWKHSDWLHQWDQGZRUVHQWKHOLIHVLWXDWLRQDQGLVDOVRWKHPDMRUUHDVRQIRUWKH
PLOOLRQVXLFLGHVFRPPLWWHGHYHU\\HDU:+2IDFWVKHHW1
'HSUHVVLRQFDQEHGLYLGHGLQWRWKUHHGHJUHHV²PLOGPRGHUDWHDQGVHYHUH,WLVDOVRXVHIXOWR
VHSDUDWHGHSUHVVLRQLQWRWZRJURXSV²WKRVHZLWKPDQLFHSLVRGHVEHWZHHQWKHHSLVRGHVRI
GHSUHVVLRQDQGWKRVHZLWKRXWPDQLFHSLVRGHV7KHVHWZRFRQGLWLRQVDUHRIWHQFDOOHGELSRODU
PRRGGLVRUGHUDQGXQLSRODUPRRGGLVRUGHUUHVSHFWLYHO\,QXQLSRODUPRRGGLVRUGHU
GHSUHVVLRQWKHFKDUDFWHULVWLFV\PSWRPVDUHGHSUHVVHGPRRGRUVDGQHVVORVVRILQWHUHVWDQG
MR\DQGUHGXFHGHQHUJ\0DQ\GHSUHVVHGSDWLHQWVDOVRKDYHV\PSWRPVRIDQ[LHW\GLVWXUEHG
VOHHSUHGXFHGDSSHWLWHDQGIHHOLQJVRIJXLOWRUORZVHOIHVWHHPSRRUFRQFHQWUDWLRQRUSK\VLFDO
V\PSWRPVVXFKDVSDLQ7KHV\PSWRPVPXVWODVWIRUDWOHDVWWZRZHHNVWRIXOILOOWKHFULWHULDRI
DGHSUHVVLYHHSLVRGHDFFRUGLQJWRWKHFULWHULDRI,&',QELSRODUPRRGGLVRUGHUWKHSDWLHQW


DOVRKDVDKLVWRU\RIK\SRPDQLFRUPDQLFHSLVRGHV,QWKHPDQLFSHULRGVWKHSDWLHQWVKDYHDQ
HOHYDWHGRUDQLUULWDWHGPRRGDUHRYHUDFWLYHIHHOSUHVVXUHWRVSHDNDQGKDYHDQLQIODWHGVHOI
HVWHHPDQGDGHFUHDVHGQHHGIRUVOHHS:+2IDFWVKHHW1%HWZHHQWKHPDQLFDQGWKH
GHSUHVVHGHSLVRGHVWKHUHDUHSHULRGVZLWKDQRUPDOPRRG
,QDGGLWLRQWRWKHXQLSRODUDQGELSRODUPRRGGLVRUGHUVRWKHUVXEJURXSVRIGHSUHVVLRQDUH
GHILQHG'\VWK\PLFGLVRUGHULVFKDUDFWHUL]HGE\DSHUVLVWHQWGHFUHDVHGPRRGIRUDWOHDVWWZR
\HDUVWKDWLVSUHVHQWPRUHGD\VWKDQQRWEXWWKHV\PSWRPORDGLVQRWVXIILFLHQWWRIXOILOOWKH
GLDJQRVWLFFULWHULDRIDGHSUHVVLYHHSLVRGH,QSV\FKRWLFGHSUHVVLRQWKHSDWLHQWKDVPRRG
FRQJUXHQWGHOXVLRQVRUKDOOXFLQDWLRQVRUERWKFRPELQHGZLWKWKHVLJQVRIPDMRUGHSUHVVLRQ
,QDGMXVWPHQWGLVRUGHUGHSUHVVHGPRRGWHDUIXOQHVVRUKRSHOHVVQHVVRFFXUZLWKLQWKUHH
PRQWKVDIWHUWKHRFFXUUHQFHRIDVWUHVVRU,QWKLVVLWXDWLRQEHUHDYHPHQWJULHILVQRW
FRQVLGHUHGDVWUHVVRU7KHFRQGLWLRQFDQOHDGWRJUHDWGLVWUHVVDQGRUGLVDELOLW\,WVKRXOG
VXEVLGHZLWKLQVL[PRQWKVLIWKHVWUHVVRULVUHPRYHG2WKHUZLVHWKHGLDJQRVLVLVQRWFRUUHFW
$OH[RSRXORV%HUHDYHPHQWFDXVHVDORWRIVXIIHULQJEXWLWVKRXOGQRWEHFODVVLILHGDV
GHSUHVVLRQ7KHWZRFRQGLWLRQVFRXOGH[LVWLQWKHVDPHSHUVRQ,IWKHWZRFRQGLWLRQVRFFXU
WRJHWKHUWKHGHSUHVVLYHV\PSWRPVDQGIXQFWLRQDOLPSDLUPHQWWHQGWREHPRUHVHYHUHDQGWKH
SURJQRVLVLVZRUVHFRPSDUHGZLWKSXUHJULHI$PDMRUGHSUHVVLYHGLVRUGHUVHFRQGDU\WR
EHUHDYHPHQWWHQGVWRRFFXULQSHRSOHZKRDUHYXOQHUDEOHWRDGHSUHVVLYHGLVRUGHU
Risk factors 
'HSUHVVLRQDPRQJDGXOWVLVRIWHQDFFRPSDQLHGE\DSHUVRQDOLW\GLVRUGHU'HSUHVVLRQLVDOVR
DVVRFLDWHGZLWKDKLJKHUOHYHORIQHXURWLFLVPDQGDIDPLO\KLVWRU\RIPRRGGLVRUGHU%XNKHW
DO3UHYLRXVGHSUHVVLRQGUXJDGGLFWLRQVRPDWLFGLVRUGHUVGLVDELOLW\DQGSV\FKRVRFLDO
IDFWRUVVXFKDVORZHUHGXFDWLRQVWUHVVXQUHVROYHGFRQIOLFWVRUILQDQFLDOZRUULHVWKHORVVRI
RQHRUERWKSDUHQWVEHIRUHWKHDJHRIWKHORVVRIDSDUWQHUXQVWDEOHUHODWLRQVKLSVLQ
PDUULDJHRURWKHUSDUWQHUVKLSDQGWKHDEVHQFHRIDVLJQLILFDQWRWKHUDUHIDFWRUVDVVRFLDWHG
ZLWKGHSUHVVLRQDWD\RXQJHUDJH+HOVHGLUHNWRUDWHW*HQHWLFIDFWRUVSOD\DPRUH
LPSRUWDQWUROHEXWFRPRUELGLW\LVOHVVLPSRUWDQWLQGHSUHVVLRQHDUOLHULQOLIHWKDQLQ
GHSUHVVLRQODWHULQOLIH7KHJHQHWLFFRPSRQHQWLQYROYHGLQGHSUHVVLRQLVYHU\FRPSOH[7KHUH
DUHPXOWLSOHJHQHVLQYROYHGDQGHDFKJHQHKDVPRGHVWHIIHFWEXWWKHJHQHVLQWHUDFWZLWKHDFK
RWKHUDQGWKHJHQHWLFFRPSRQHQWVFRPELQHGZLWKHQYLURQPHQWDOIDFWRUVLQFUHDVHWKH
YXOQHUDELOLW\WRERWKXQLSRODUDQGELSRODUGHSUHVVLRQ/HVFK0RQRJHQHWLFLQKHULWDQFH
LVUDUH$PRQJRWKHUVJHQHYDULDQWVZLWKHIIHFWRQWKHVHURWRQLQ+77V\VWHP+77/35
JHQHVSOD\DUROHLQGHSUHVVLRQ)LUVWGHJUHHUHODWLYHVRIGHSUHVVHGLQGLYLGXDOVKDYHDQHDUO\


WKUHHIROGLQFUHDVHGULVNRIGHYHORSLQJDPDMRUGHSUHVVLYHGLVRUGHUDQGKHULWDELOLW\LV
HVWLPDWHGWREHLQXQLSRODUGHSUHVVLRQ/HVFK
Diagnosis 
7KHUHDUHWZRPDLQFODVVLILFDWLRQV\VWHPVLQXVHWKDWGHVFULEHGLDJQRVWLFFULWHULDIRU
GHSUHVVLYHGLVRUGHUV²WKH,QWHUQDWLRQDO&ODVVLILFDWLRQRI'LVHDVHV,&'GHYHORSHGE\WKH
:RUG+HDOWK2UJDQL]DWLRQILUVWHGLWLRQSXEOLVKHGLQDQGWKH'LDJQRVWLFDQG6WDWLVWLFDO
0DQXDORI0HQWDO'LVRUGHUV'60SXEOLVKHGIRUWKHILUVWWLPHLQE\WKH$PHULFDQ
3V\FKLDWULF$VVRFLDWLRQ
7KH,&'FULWHULDDUHWKHPRVWFRPPRQO\XVHGFULWHULDLQ(XURSHLQFOXGLQJ1RUZD\9HUVLRQ
LVLQXVHLQFOLQLFDOSUDFWLFHWRGD\6HSDUDWHFULWHULDDUHGHYHORSHGIRUUHVHDUFK:+2
$FFRUGLQJWRWKH,&'WKHFULWHULDIRUGHSUHVVLRQDUHGLYLGHGLQWRPLOGPRGHUDWH
DQGVHYHUHUHTXLULQJWKHSUHVHQFHRIDWOHDVWIRXUVL[RUHLJKWV\PSWRPVUHVSHFWLYHO\7KH
V\PSWRPVPXVWEHSUHVHQWIRUDWOHDVWWZRZHHNVZLWKRXWDQ\NQRZQPDQLFHSLVRGHVLQWKH
SDWLHQW¶VOLIH7KHV\PSWRPVVKRXOGQRWEHGXHWRVXEVWDQFHVRURUJDQLFPHQWDOGLVRUGHUV6HH
7DEOH
7KH'60FULWHULDDUHPRUHFRPPRQLQXVHLQWKH86EHFDXVHLWZDVGHYHORSHGE\WKH
$PHULFDQ3V\FKLDWULF$VVRFLDWLRQ9HUVLRQIRXUZDVLQXVHXSWR0D\$3$7KH
'60,9FULWHULDIRUDPDMRUGHSUHVVLRQUHTXLUHDSHULRGRIWZRZHHNVZLWKGHSUHVVHGPRRG
RUORVVRILQWHUHVWRUSOHDVXUHLQDFWLYLWLHV$GGLWLRQDOO\WKHSDWLHQWVPXVWKDYHDWOHDVWIRXU
PRUHV\PSWRPVHJZHLJKWORVVLQVRPQLDIDWLJXHFRQFHQWUDWLRQSUREOHPVDQGVXLFLGDO
WKRXJKWVSUHVHQWHYHU\RUQHDUO\HYHU\GD\7KHFULWHULDGRQRWLQFOXGHV\PSWRPVWKDWDUH
UHODWHGWRPHGLFDOFRQGLWLRQVPRRGLQFRQJUXHQWGHOXVLRQVRUKDOOXFLQDWLRQVDQGVKRXOGQRWEH
GXHWRHIIHFWVRIDVXEVWDQFH7KHV\PSWRPVVKRXOGLQIOXHQFHWKHVRFLDORURFFXSDWLRQDO
DELOLW\RIWKHSHUVRQ6HH7DEOH



Table 1. Diagnostic criteria for depressive disorder according to the ICD-10 
A. General criteria 
1. The depressive episode should last for at least 2 weeks 
2. There have been no hypomanic of manic symptoms sufficient to meet the criteria 
for hypomanic or manic episode at any time in the individuals life 
3. The episode is not attributable to psychoactive substance use or to any organic 
mental disorder   
B. At least two of the following three symptoms must be present 
1.  Depressed mood to a degree that is definitely abnormal for the individual, present 
for most of the day and almost every day, largely uninfluenced by circumstances, 
and sustained for at least 2 weeks. 
2. Loss of interest or pleasure in activities that are normally pleasurable 
3. Decreased energy or increased fatiguability 
C. An additional symptom or symptoms from the following list should be present, to give a 
total of at least four: 
1. Loss of confidence and self-esteem 
2. Unreasonable feelings of self-reproach or excessive and inappropriate guilt 
3. Recurrent thoughts of death or suicide, or any suicidal behavior 
4. Complaints or evidence of diminished ability to think or concentrate, such as 
indecisiveness or vacillation 
5. Change in psychomotor activity, with agitation or retardation (either subjective or 
objective) 
6. Sleep disturbance of any type 
7. Change in appetite (decrease or increase) with corresponding weight change 
The depressive episode classified by degree: 
- Mild. A total of at least four symptoms 
- Moderate. Ta total of at least six symptoms 
- Severe. All symptoms in B must be present and at least five symptoms from C must be 
present, to give a total of at least eight. 
a) Severe depressive episode without psychotic symptoms: no delusions, hallucinations 
or depressive stupor 
b) Severe depressive episode with psychotic symptoms: presence of delusions or 
hallucinations (not those listed as typically schizophrenic in criterion) or depressive 
stupor 



Table 2. Diagnostic criteria for major depressive episode according to the DSM-IV-TR
A. Five or more of the following symptoms have been present during the previous 2-week 
period and represent a change from previous functioning; at least one of the symptoms 
is either 1) depressed mood or 2) loss of interest or pleasure.  
1) Depressed mood most of the day, nearly every day, as indicated by either subjective 
report (e.g. feels sad or empty) or observation made by others (e.g. appears tearful) 
2) Markedly diminished interest and pleasure in all, or almost all, activities most of the 
day, nearly every day (as indicated by either subjective account or observation made 
by others) 
3) Significant weight loss when not dieting or weight gain (e.g. a change of more than 
5% of body weight in a month), or decrease or increase in appetite nearly every day  
4) Insomnia or hypersomnia nearly every day 
5) Psychomotor agitation or retardation nearly every day (observable by others, not 
merely subjective feelings of restlessness or being slowed down) 
6) Fatigue or loss of energy nearly every day 
7) Feelings of worthlessness or excessive or inappropriate guilt (which may be 
delusional) nearly every day (not merely self-reproach or guilt about being sick) 
8) Diminished ability to think or concentrate, or indecisiveness, nearly every day (either 
by subjective account or as observed by others) 
9) Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation 
without a specific plan of committing suicide  
B. The symptoms do not meet criteria for mixed episode 
C. The symptoms cause clinically significant distress or impairment in social, occupational or 
other important areas of functioning  
D. The symptoms are not due to direct psychological effects of a substance (e.g. a drug 
abuse, a medication) or a general medical condition (e.g. hypothyroidism) 
E. The symptoms are not better accounted for by bereavement (i.e. after the loss of a loved 
one), the symptoms persist for longer than 2 months or are characterized by marked 
functional impairment, morbid preoccupation with worthlessness, suicidal ideation, 
psychotic symptoms, or psychomotor retardation 

7KH'60FULWHULDZHUHSXEOLVKHGLQ0D\DQGWKHQHZFULWHULDIRUDPDMRUGHSUHVVLRQ
GLGQRWGLIIHUPXFKIURPWKRVHRIWKH'60,9$3$7KHFRUHV\PSWRPVDUHWKHVDPH
DVLQ'60,9EXWWKHUHDUHVRPHVPDOOFKDQJHVZLWKUHJDUGWRWKHDGGLWLRQDOV\PSWRPVWKDW
PD\EHSUHVHQW7KHGLDJQRVLVG\VWK\PLDLVUHPRYHGIURPWKH'60DQGWKLVGLDJQRVLVLV
QRZLQFOXGHGWRJHWKHUZLWKFKURQLFPDMRUGHSUHVVLRQLQWKHGLDJQRVLVRISHUVLVWHQWGHSUHVVLYH


GLVRUGHU%LSRODUPRRGGLVRUGHUDQGUHODWHGGLVRUGHUVLQ'60,9DUHVHSDUDWHGIURPWKH
GHSUHVVLYHGLVRUGHUVLQGLIIHUHQWFKDSWHUVLQWKH'60
1.1.2 Late life depression (LLD) 
'HSUHVVLRQLVFRPPRQDPRQJWKHHOGHUO\DQGWKHSUHYDOHQFHUDWHVULVHVZLWKLQFUHDVLQJDJH
/XSSDHWDO:KHQWKHILUVWGHSUHVVLYHHSLVRGHRFFXUVDIWHUWKHDJHRILWLVFDOOHG
ODWHRQVHWGHSUHVVLRQ/2'7KHWHUP³ODWHOLIHGHSUHVVLRQ´//'LVDOVRFRPPRQO\XVHGLQ
WKHOLWHUDWXUHLQFOXGLQJERWKWKRVHZLWK/2'DQGWKRVHZLWKSUHYLRXVHSLVRGHVRIGHSUHVVLRQ
HDUOLHULQOLIH'HSUHVVLRQRIWHQDIIHFWVHOGHUO\ZLWKFKURQLFPHGLFDODQGQHXURORJLFDO
GLVRUGHUVFRJQLWLYHLPSDLUPHQWSV\FKRVRFLDODGYHUVLW\RUGLVDELOLWLHV$OH[RSRXORV
6RPHDXWKRUVFODLPWKDW/2'LVQRWFDXVHGE\DJLQJLWVHOIEXWLWLVGXHWRVRPDWLFGLVHDVHV
DQGGLVDELOLWLHVGXHWRVRPDWLFGLVHDVHV*UD\VRQDQG7KRPDV:XHWDO
+RZHYHUDJHQHUDOSRSXODWLRQVXUYH\LQ1RUG7U¡QGHODJ1RUZD\WKH+817VWXG\
UHSRUWHGWKDWWKHLQFUHDVHRIGHSUHVVLRQZLWKLQFUHDVLQJDJHUHPDLQHGVLJQLILFDQWHYHQDIWHU
FRQWUROOLQJIRUYDULDEOHVDVVRFLRGHPRJUDSKLFYDULDEOHVDQGFRPRUELGLWLHV6WRUGDOHWDO
6WRUGDOHWDO,WLVSUHVXPHGWKDWWKHSUHYDOHQFHRIPDMRUGHSUHVVLRQLQWKH
JHQHUDOHOGHUO\SRSXODWLRQLVDQGWRRIWKHHOGHUO\SRSXODWLRQKDVFOLQLFDOO\
VLJQLILFDQWGHSUHVVLYHV\PSWRPV7KHSUHYDOHQFHUDWHGRXEOHVLQSHRSOHDJHGWR\HDUV
ZKLFKFRUUHODWHVZLWKDQLQFLGHQFHUDWHRIXSWRSHU\HDU$OH[RSRXORV,QD
UHYLHZRISUHYDOHQFHVWXGLHVIURPWR5RVHQYLQJHDQG5RVHQYLQJHIRXQGD
SUHYDOHQFHUDWHRIPLOGDQGPDMRUGHSUHVVLRQRIDPRQJWKHHOGHUO\LQWKHJHQHUDO
SRSXODWLRQ7KHSUHYDOHQFHZDVKLJKHUDPRQJSDWLHQWVLQKRVSLWDOVDQGQXUVLQJKRPHV
WKDQDPRQJSDWLHQWVLQSULPDU\FDUH5RVHQYLQJHDQG5RVHQYLQJH
$QLQFUHDVHLQWKHSUHYDOHQFHUDWHRIELSRODUGLVRUGHULVUHSRUWHGDVZHOODVDQLQFUHDVHRI
HOGHUO\SHRSOHZLWKPRUHVHYHUHDQGGLVDEOLQJHSLVRGHVRIGHSUHVVLRQDQGLQFUHDVHGPRUWDOLW\
'\VWK\PLDVHHPVWREHOHVVSUHYDOHQW$FFRUGLQJWR'HYDQDQGHWDOG\VWK\PLDRFFXUVLQ
DERXWRIWKHHOGHUO\SRSXODWLRQDQGLVDVVRFLDWHGZLWKVWUHVVRUVVXFKDVLVRODWLRQDQGORQJ
VWDQGLQJJULHIEHUHDYHPHQWDQGFHUHEURYDVFXODUDQGQHXURGHJHQHUDWLYHSDWKRORJ\,WLVPRUH
SUHYDOHQWLQYDVFXODUGHPHQWLDWKDQLQ$O]KHLPHU¶VGLVHDVH$'3HRSOHZLWKG\VWK\PLDKDYH
DSRRUHUUHVSRQVHWRWUHDWPHQWWKDQHOGHUO\ZLWKRWKHUGHSUHVVLYHGLVRUGHUV$OH[RSRXORV
'HYDQDQG


7KHSUHVHQFHRIFRPRUELGGLVHDVHVFDQPDNHGHSUHVVLYHV\PSWRPVGLIILFXOWWRUHFRJQL]H
EHFDXVHGHSUHVVLYHV\PSWRPVPD\RYHUODSZLWKSK\VLFDOV\PSWRPVVXFKDVORVVRIHQHUJ\
SRRUFRQFHQWUDWLRQDQGWLUHGQHVV7KHUHIRUHGHSUHVVLRQLQWKHHOGHUO\LVRIWHQ
XQGHUGLDJQRVHG,Q&ROHDQG<DIIHUHSRUWHGWKDWOHVVWKDQRIWKHVHSDWLHQWVZHUH
GHWHFWHGDQGWUHDWHG&ROHDQG<DIIH)DFWRUVWKDWOHGWRVXFKDORZGHWHFWLRQUDWHZHUH
LQVLGLRXVRQVHWRIWKHV\PSWRPVUHGXFHGLQVLJKWLQWKHSDWLHQWVKLJKDJHDQGEHORQJLQJWRD
PLQRULW\JURXS)DFWRUVWKDWLQFUHDVHGWKHUHFRJQLWLRQRIGHSUHVVLYHV\PSWRPVLQWKHSDWLHQWV
ZHUHDKLVWRU\RIPHQWDOGLVRUGHUORZHGXFDWLRQRULQFRPHDQGZLGRZHGVWDWXV&ROHDQG
<DIIH7KLVUHYLHZZDVSHUIRUPHGEHIRUHWKHLQWURGXFWLRQRIWKHVHOHFWLYHVHURWRQLQ
UHXSWDNHLQKLELWRUV665,V1HZHUVWXGLHVIRXQGWKDWGHSUHVVLRQLVVWLOOXQGHUWUHDWHGDPRQJ
ROGHUSHRSOHHYHQLIPRUHSHRSOHWRGD\DUHWUHDWHGZLWK665,VWKDQ\HDUVDJR6RQQHQEHUJ
HWDO%DUU\HWDO,QDQLQH\HDUORQJLWXGLQDOVWXG\RIKHDOWK\FRPPXQLW\OLYLQJ
HOGHUO\DJHDERYH\HDUVDWEDVHOLQHSXEOLVKHGLQE\%DUU\HWDOWKHLQFUHDVHRIROG
SHRSOHWUHDWHGIRUGHSUHVVLRQZDVUDWKHUVPDOOFRPSDUHGWR\HDUVDJR%DUU\HWDO
'XULQJWKHVH\HDUVWKHUHKDVEHHQDFKDQJHLQSURILOHWRZDUGOHVVXVHRIDQWLGHSUHVVDQWVDQG
PRUHQRQSKDUPDFRORJLFDOWKHUDS\EXWVWLOOWKHPDMRULW\RIGHSUHVVHGROGSHRSOHGRQRW
UHFHLYHWUHDWPHQW(YHQRQHWKLUGRIWKRVHZLWKSHUVLVWHQWGHSUHVVLRQGRQRWUHFHLYHWUHDWPHQW
,QWKHVWXG\E\%DUU\HWDOWUHDWPHQWZDVDVVRFLDWHGZLWKDKLJKHULQWHQVLW\RIGHSUHVVLYH
V\PSWRPVKLJKHUHGXFDWLRQZRUVHQLQJLQFRJQLWLYHVWDWXVEHORQJLQJWRWKHJURXSRI\RXQJHU
ROGDQGEHLQJSK\VLFDOO\IUDLO%DUU\HWDO,QD6ZHGLVKVWXG\RIWKHROGHVWROGDJH
DERYH\HDUVDSUHYDOHQFHRIGHSUHVVLRQRIZDVIRXQG2IWKHVHSDWLHQWVZHUH
RQDQWLGHSUHVVDQWGUXJV%HUJGDKOHWDO
Symptoms 
7KHSKHQRW\SHRIGHSUHVVLRQLVYHU\PXFKWKHVDPHLQ\RXQJHUDQGROGHUGHSUHVVLYHSDWLHQWV
+HJHPDQHWDO+RZHYHUVRPHDXWKRUVIRXQGGLIIHUHQFHVLQWKHFOLQLFDOIHDWXUHVRI
GHSUHVVLRQDFURVVDJHJURXSVZLWKPRUHH[SUHVVHGVDGQHVVDQGVXLFLGDOWKRXJKWVHDUOLHULQ
OLIHZKLOHDQKHGRQLDIDLOXUHWRH[SHULHQFHSOHDVXUHLQWHUHVWDQGPHDQLQJLQOLIHZDVPRUH
IUHTXHQWDPRQJGHSUHVVHGSHUVRQVODWHULQOLIH.RUWHQHWDO'HSUHVVLRQODWHLQOLIH
PD\DOVRKDYHDKHWHURJHQLFSUHVHQWDWLRQDQGUHVHPEOHDPHGLFDOGLVRUGHU$OH[RSRXORVHWDO

Risk factors  
/2'KDYHGLIIHUHQWULVNIDFWRUVWKDQGHSUHVVLRQHDUOLHULQOLIHHDUO\RQVHWGHSUHVVLRQ(2'
'HSUHVVHGSHRSOHZLWK(2'KDYHPRUHSHUVRQDOLW\GLVRUGHUVKLJKHUOHYHOVRIQHXURWLFLVP


DQGDIDPLO\KLVWRU\RIPRRGGLVRUGHUVWKDQSHRSOHZLWK/2'%XNKHWDO,QDUHYLHZ
DQGPHWDDQDO\VLV&ROHDQG'HQGXNXULIRXQGWKDWILYHYDULDEOHVZHUHVLJQLILFDQWO\DVVRFLDWHG
ZLWKGHSUHVVLRQDPRQJHOGHUO\OLYLQJDWKRPHEHUHDYHPHQWVOHHSGLVWXUEDQFHGLVDELOLWLHV
SULRUGHSUHVVLRQLQOLIHDQGIHPDOHJHQGHU1RVSHFLILFFRPRUELGLW\VXFKDVGHPHQWLDRUVWURNH
RU3DUNLQVRQ¶VGLVHDVHZDVLGHQWLILHGWKHVHWKUHHFRPPRQGLVRUGHUVLQROGDJHDUHFRPPRQO\
VHHQDVDFRPRUELGGLVRUGHUV&ROHDQG'HQGXNXUL,QWKH6ZHGLVKVWXG\RIWKHROGHVW
ROGIDFWRUVDVVRFLDWHGZLWKGHSUHVVLRQZHUHDKLJKHUQXPEHURIPHGLFDWLRQVZLWKPRUH
DQDOJHVLFVDQGEHQ]RGLD]HSLQHVORQHOLQHVVLQDELOLW\WRJRRXWVLGHDQGWKHUHFHQWORVVRID
FKLOG%HUJGDKOHWDO&RPSDUHGWR(2'ZKHUHSV\FKRVRFLDOIDFWRUVDUHRI
LPSRUWDQFH/2'LVLQIOXHQFHGPRUHE\H[WHUQDOULVNIDFWRUV'LVDELOLW\IUDLOW\VRFLDO
LVRODWLRQUHORFDWLRQFDULQJIRURWKHUVEHUHDYHPHQWDQGORZHFRQRPLFVWDWXVPD\OHDGWR
GHSUHVVLRQLQWKHHOGHUO\7KHGLVDELOLWLHVFDXVHGE\FRPRUELGGLVHDVHVSOD\DODUJHUUROHLQ
WKHSUHVHQFHRIGHSUHVVLRQWKDQWKHGLVHDVHLWVHOI*UD\VRQDQG7KRPDV%XNKHWDO
.RUWHQHWDO
$QRWKHULPSRUWDQWULVNIDFWRULQ(2'DQG/2'LVUHODWHGWRFRSLQJ$UHFHQWUHYLHZSDSHUE\
%M¡UNO¡IHWDOUHSRUWHGDVWURQJFRUUHODWLRQEHWZHHQGHSUHVVLYHV\PSWRPVDPRQJHOGHUO\
SHRSOHDQGWKHLUIHHOLQJRIFRQWUROLQOLIH&RSLQJDQGFRSLQJUHVRXUFHVDUHLPSRUWDQWLQWKH
SUHYHQWLRQRIGHSUHVVLRQ%MRUNORIHWDO
)XUWKHUPRUHRIVXUYLYLQJVSRXVHVGHYHORSGHSUHVVLYHV\PSWRPVGXULQJWKHILUVW\HDU
DIWHUWKHLUVSRXVHV¶GHDWK7KHV\PSWRPVSHUVLVWLIOHIWXQWUHDWHGDQGWKLVNLQGRIGHSUHVVLRQ
VKRXOGQRWEHVHHQDVJULHI+RZHYHULWLVQRWHDV\WRVHSDUDWHWKHWZRFRQGLWLRQV(OGHUO\
SHRSOHDUHPRUHOLNHO\WRGHYHORSGHSUHVVLRQOLNHV\PSWRPVWKDQ\RXQJHUDGXOWVGXULQJWKH
ILUVWPRQWKVRIZLGRZKRRG+RZHYHUDIWHUWZR\HDUVWKHUHLVQRGLIIHUHQFHLQWKHSUHYDOHQFH
RIGHSUHVVLRQDFURVVGLIIHUHQWDJHJURXSV$OH[RSRXORV
3V\FKRVRFLDODGYHUVLWLHVZKLFKPD\FRQWULEXWHWRSK\VLRORJLFDOFKDQJHVDORQJZLWKDJLQJ
DQGGLVHDVHUHODWHGSURFHVVHVVXFKDVDUWHULRVFOHURVLVLQIODPPDWLRQHQGRFULQHDQGLPPXQH
FKDQJHVLQFUHDVHWKHULVNIRUGHSUHVVLRQLQWKHHOGHUO\$OH[RSRXORV6XFK
SK\VLRORJLFDODQGSDWKRORJLFDOSURFHVVHVPD\OHDGWRG\VIXQFWLRQRIWKHIURQWRVWULDWDO
SDWKZD\VWKHDP\JGDODDQGWKHKLSSRFDPSXVDQGDQLQFUHDVHGYXOQHUDELOLW\RIGHSUHVVLRQ$
JUHDWHUHQODUJHPHQWRIWKHODWHUDOEUDLQYHQWULFOHVDQGPRUHZKLWHPDWWHUK\SHULQWHQVLWLHVDUH
IRXQGLQ/2'+RZHYHUHYHQLIQHXURORJLFDOFKDQJHVFRXOGFRQWULEXWHDGLUHFWOHVLRQ
GHSUHVVLRQDVVRFLDWLRQLVXQOLNHO\EHFDXVHWKHUHLVDKHWHURJHQHRXVFOLQLFDOSUHVHQWDWLRQDQGD


KHWHURJHQHRXVFRXUVHRIGHSUHVVLRQODWHLQOLIH,QDGGLWLRQ(2'PD\EHDULVNIDFWRUIRU//'
E\FRQWULEXWLQJWREUDLQDEQRUPDOLWLHVVXFKDVDWURSK\RIWKHPHGLDOWHPSRUDOOREHVLQFOXGLQJ
KLSSRFDPSXVWKDWSUHGLVSRVHWRGHSUHVVLRQ$OH[RSRXORV
6RPHVSHFLDOFRQWULEXWLRQVRIEUDLQSDWKRORJ\RIGHSUHVVLRQLQROGDJH
7KHHWLRORJ\RIGHSUHVVLRQLQODWHOLIHLVPXOWLIDFWRULDODQGERWKSV\FKRORJLFDODQGELRORJLFDO
IDFWRUVPD\FRQWULEXWHVHH)LJXUH:KHQLWFRPHVWRELRORJLFDOIDFWRUVZHKDYHVRPH
HYLGHQFHWKDWGHJHQHUDWLYHDQGYDVFXODUFKDQJHVRIWKHEUDLQDVZHOODVLPPXQHDQG
LQIODPPDWRU\SURFHVVHVPD\OHDGWRVXEFRUWLFDOFKDQJHVDQGFRQWULEXWHWRGHSUHVVLRQ
)XUWKHUPRUHGXULQJGHSUHVVLRQWKHGRUVDOQHRFRUWLFDOVWUXFWXUHVDUHK\SRPHWDEROLFDQG
YHQWUDOOLPELFVWUXFWXUHVDUHK\SHUPHWDEROLF$QDOORVWDWLFVWDWHPHGLDWRUVRIVWUHVVUHVSRQVH
DUHQRWLQKLELWHGLVIRXQGLQSDWLHQWVZLWKPDMRUGHSUHVVLRQZKLFKLQGXFHVDQLPSDLUHG
LPPXQLW\DSURPRWHGDUWHULRVFOHURVLVREHVLW\ERQHGHPLQHUDOL]DWLRQDQGDQLQFUHDVHLQ
DWURSK\RIEUDLQFHOOV$QLQFUHDVHGDGUHQRFRUWLFDODFWLYLW\RFFXUVWKHUHDUHUDLVHG
FRQFHQWUDWLRQVRI,*)DQGDQLQLWLDWLRQRILQIODPPDWRU\UHVSRQVHVLVIRXQG$OH[RSRXORV
)URQWRVWULDWDODP\JGDODUDQGKLSSRFDPSDOG\VIXQFWLRQRFFXULQVRPHSDWLHQWV7KLV
G\VIXQFWLRQPDNHVSHRSOHPRUHYXOQHUDEOHWRGHSUHVVLRQDQGPD\H[SODLQDQLQFUHDVHGULVN
IRUFKURQLFLW\DQGUHODSVH
0RUSKRORJLFDOO\WKHVDPHFRUWLFDODQGVXEFRUWLFDODUHDVDUHLQYROYHGLQ(2'DQG/2'EXW
WKHOHVLRQVDQGFRJQLWLYHLPSDLUPHQWDUHPRUHSURQRXQFHGLQ/2'7KLVPD\EHGXHWR
GLIIHUHQWSDWKRSK\VLRORJLFDOSURFHVVHV




Figure 2. A model of late-life depression with brain dysfunction$GMXVWHGIURP
$OH[RSRXORV
'HSUHVVLRQZLWKH[HFXWLYHG\VIXQFWLRQV\QGURPH
([HFXWLYHG\VIXQFWLRQLVPRUHFRPPRQLQODWHOLIHGHSUHVVLRQWKDQ(2'DQGLVFDXVHGE\
G\VIXQFWLRQRIFHUWDLQSDUWVRIWKHIURQWRVWULDWDOFLUFXLWU\7KLVPD\EHGXHWRVXEFRUWLFDO
GLVRUGHUVDQGZKLWHPDWWHUDEQRUPDOLWLHV'LVRUGHUVWKDWFRPSURPLVHWKHIURQWRVWULDWDO
SDWKZD\VDUHRIWHQDFFRPSDQLHGE\GHSUHVVLRQ([HFXWLYHG\VIXQFWLRQOHDGVWRPRUH
SURQRXQFHGSV\FKRPRWRUUHWDUGDWLRQDSDWK\DQGUHGXFHGLQWHUHVWLQDFWLYLWLHVWKDQLQ
GHSUHVVHGSDWLHQWVZLWKRXWLW$OH[RSRXORVHWDO7KHSDWLHQWV¶GDLO\DFWLYLWLHVDUH
LPSDLUHGDQGWKH\KDYHOLPLWHGLQVLJKWDQGPRUHYHJHWDWLYHVLJQV$OH[RSRXORV
'HSUHVVLRQZLWKH[HFXWLYHG\VIXQFWLRQUHVHPEOHVPHGLDOIURQWDOOREHV\QGURPHVDQGWKH
G\VIXQFWLRQWHQGVWRSHUVLVWDIWHUWKHGHSUHVVLYHV\PSWRPVLPSURYH+RZHYHUGHSUHVVHG
HOGHUO\ZLWKH[HFXWLYHG\VIXQFWLRQDOVRKDYHFODVVLFDOV\PSWRPVRIGHSUHVVLRQDVVDGQHVV
KRSHOHVVQHVVKHOSOHVVQHVVDQGZRUWKOHVVQHVVDQGFDQPHHWWKHGLDJQRVWLFFULWHULDIRUPDMRU
GHSUHVVLRQ+RZHYHUWKHRXWFRPHLVSRRUHU7KH\RIWHQKDYHDVORZHUSRRUHUDQGPRUH
XQVWDEOHUHVSRQVHWRDQWLGHSUHVVDQWVDQGUHTXLUHPRUHFDUHIXOSODQQLQJDQGIROORZXS
$OH[RSRXORV$OH[RSRXORVHWDO
Casual factors
• Age-related brain changes
• Disease-related changes-eg, 
arteriosclerosis, inflammatory, 
endocrine, and immune changes
• Allostatic response to adversity
Vulnerability
• Abnormalities in frontostriatal
circuitry, the amygdala, and the 
hippocampus
• Heredity
• Psychological vulnerability
Psychosocial adversity
Mechanisms mediating depressed 
states
Hypometabolism of dorsal 
neocortical structures
Hypermetabolism of ventral 
limbic  structures


$EQRUPDOLWLHVRIWKHDP\JGDOD
7KHDP\JGDODLVUHVSRQVLEOHIRUPRGXODWLQJPRRGVWDWHVDQGLQWHJUDWLQJVLJQDOVWRFHQWHUV
UHVSRQVLEOHIRUFRSLQJEHKDYLRUDQGDXWRQRPLFDFWLYLW\'LVWXUEDQFHVRIWKHFRQQHFWLRQV
SUHGLVSRVHGWRGHSUHVVLRQDQGDGHFOLQHLQDP\JGDODYROXPHDUHVHHQLQUHFXUUHQWGHSUHVVLYH
HSLVRGHV$OH[RSRXORVHWDO,QFUHDVHGDFWLYLW\RIWKHDP\JGDODLVDVVRFLDWHGZLWK
K\SHUFRUWLVRODHPLDDQGGHSUHVVLRQDQLQFUHDVHLQDFWLYLW\UHVXOWVLQLQDGHTXDWHLQKLELWLRQRI
WKHVWUXFWXUHE\SUHIURQWDOFHQWHUV$OH[RSRXORV
7KHKLSSRFDPSXVLVYXOQHUDEOHWRDJLQJDQGDJLQJUHODWHGFKDQJHVDQGWHQGVWRORVHVXEVWDQFH
ZLWKLQFUHDVLQJDJH,WLVYXOQHUDEOHWRLVFKHPLDDQGWKHHIIHFWRIK\SHUFRUWLVROHPLD$
UHGXFWLRQRIWKHYROXPHLVVHHQZLWKPDMRUGHSUHVVLRQDQGWKLVLVFRUUHODWHGZLWKDOLIHWLPHRI
GHSUHVVLRQ6KHOLQH+LSSRFDPSDODEQRUPDOLWLHVPD\SUHGLVSRVHWRGHSUHVVLRQ
$OH[RSRXORV$OH[RSRXORVHWDO
9DVFXODURUJHULDWULFGHSUHVVLRQ
'HSUHVVLRQVHFRQGDU\WRYDVFXODUGLVRUGHUVFDXVLQJVWUXFWXUDOEUDLQDEQRUPDOLWLHVLV
FRQVLGHUHGDVHSDUDWHVXEJURXSRIWHQFDOOHGJHULDWULFGHSUHVVLRQ7KHV\PSWRPVRIJHULDWULF
GHSUHVVLRQDUHRIWHQPRUHVHYHUHDQGWKHUHLVDKLJKHUSUHYDOHQFHRISV\FKRVLVWKDQLQSDWLHQWV
ZLWKHDUO\RQVHWGHSUHVVLRQ.HVVLQJ&HUHEURYDVFXODUULVNIDFWRUVDQGGLVRUGHUVPLJKW
SUHGLVSRVH$OPHLGDHWDOSUHFLSLWDWHRUSHUSHWXDWH/2'3DWLHQWVZLWKYDVFXODU
GLVRUGHUVKDYHDJUHDWHUGLVDELOLW\DQGFRJQLWLYHLPSDLUPHQWWKDQWKRVHZLWKRXW7KHPRVW
DIIHFWHGFRJQLWLYHIXQFWLRQVDUHYHUEDOIOXHQF\DQGREMHFWQDPLQJ6\PSWRPVVXFKDVDSDWK\
UHWDUGDWLRQDQGDODFNRILQVLJKWDUHPRUHFRPPRQWKDQGHSUHVVLRQGXHWRRWKHUFDXVHV/HVV
FRPPRQDUHV\PSWRPVVXFKDVDJLWDWLRQDQGJXLOW3UHYHQWLRQRIFHUHEURYDVFXODUGLVHDVHV
PLJKWUHGXFHWKHULVNIRUYDVFXODUGHSUHVVLRQ'RSDPLQHRUQRUHSLQHSKULQHHQKDQFLQJDJHQWV
DUHIDYRUHGLQWUHDWPHQWRIWKLVIRUPRIGHSUHVVLRQEHFDXVHWKHVHDJHQWVSURPRWHLVFKDHPLF
UHFRYHU\$OIDDGUHQHUJLFEORFNLQJDJHQWVVKRXOGEHDYRLGHG$OH[RSRXORV
Treatment 
6RPHGLVFUHSDQFLHVFRQFHUQLQJWKHHIILFDF\RIWUHDWPHQWRI/2'FRPSDUHGWR(2'DUH
UHSRUWHG6RPHDXWKRUVIRXQGIHZGLIIHUHQFHVLQWKHWUHDWPHQWRXWFRPHEHWZHHQ\RXQJHUDQG
ROGHUDGXOWVDWOHDVWLIOLWWOHFRPRUELGLW\LVSUHVHQWLQWKH/2'SDWLHQWV*UD\VRQDQG7KRPDV
$OH[RSRXORV7KHPDLQFRQFHUQLVWKDWGHSUHVVLRQLVXQGHUGLDJQRVHGDQG
XQGHUWUHDWHGLQWKHHOGHUO\,QWKH6ZHGLVKVWXG\RIWKHROGHVWROGDERYH\HDUV
DSSUR[LPDWHO\WKHGHSUHVVHGSDWLHQWVZHUHRQDQWLGHSUHVVDQWGUXJVEXWKDOIRIWKHVH


ZHUHQRQUHVSRQGHUVWRWUHDWPHQW%HUJGDKOHWDO$QWLGHSUHVVDQWVVHHPWREHOHVV
HIILFLHQWLQROGHUSHRSOHZLWKDVKRUWGXUDWLRQRILOOQHVV3DWLHQWVZLWKORQJHULOOQHVVGXUDWLRQ
DQGPRGHUDWHWRVHYHUHGHSUHVVLRQVHHPWREHQHILWPRUHIURPDQWLGHSUHVVDQWVWKDQWKRVHZLWK
DVKRUWLOOQHVVGXUDWLRQDQGIHZHUV\PSWRPV1HOVRQDQG'HYDQDQG$FFRUGLQJWRWKH
1RUZHJLDQJXLGHOLQHVIRUWUHDWPHQWRIGHSUHVVLRQWKHILUVWFKRLFHRIWUHDWPHQWRIPLOG
GHSUHVVLRQVKRXOGEHFRXQVHOOLQJDQGSV\FKRORJLFDOLQWHUYHQWLRQV$QWLGHSUHVVDQWVVKRXOGEH
FRQVLGHUHGLIWKHSDWLHQWGRHVQRWUHVSRQGWRWKHVHQRQSKDUPDFRORJLFDOLQWHUYHQWLRQVRULIWKH
SDWLHQWKDVUHFXUUHQWGHSUHVVLRQ+HOVHGLUHNWRUDWHW$FRPELQDWLRQRISV\FKRWKHUDS\
DQGDQWLGHSUHVVDQWVVKRXOGEHFRQVLGHUHGLQPRUHVHYHUHFDVHVRIGHSUHVVLRQ7KHVHOHFWLYH
VHURWRQLQUHXSWDNHLQKLELWRUV665,VDQGVHURWRQLQQRUHSLQHSKULQHUHXSWDNHLQKLELWRUV
615,VDUHWKHILUVWGUXJVRIFKRLFHIROORZHGE\EXSURSLRQDQGPLUWD]DSLQH7UHDWPHQWZLWK
DQWLGHSUHVVDQWVLVPRVWO\ZHOOWROHUDWHG$OH[RSRXORV$OH[RSRXORVEXWKDV
SRWHQWLDOO\VHULRXVVLGHHIIHFWVDQGSRWHQWLDOLQWHUDFWLRQVZLWKRWKHUGUXJV,QDUHYLHZ
VRPHVWXGLHVVKRZHGWKDWORQJWHUPWUHDWPHQWZLWKDQWLGHSUHVVDQWV665,VDQGWKHQHZHU
QRQ665,VHDUOLHULQOLIHGHFUHDVHGWKHULVNRIGHYHORSLQJGHPHQWLDDWOHDVWLQSDWLHQWVZLWK
OHVVVHYHUHGHSUHVVLRQ7KHVDPHDVVRFLDWLRQZDVIRXQGLQSDWLHQWVWUHDWHGZLWKOLWKLXPIRU
ELSRODUGLVHDVH.HVVLQJ
,QSV\FKRWLFGHSUHVVLRQDQWLGHSUHVVDQWVVKRXOGEHFRPELQHGZLWKDQDW\SLFDODQWLSV\FKRWLF
VXFKDVDXJPHQWDWLRQWKHUDS\$OH[RSRXORV,QDGGLWLRQLWLVLPSRUWDQWWRRSWLPL]HWKH
WUHDWPHQWRIXQGHUO\LQJLOOQHVVRUFHDVHGUXJVZLWKXQIDYRUDEOHVLGHHIIHFWV'RSDPLQH
HQKDQFLQJDJHQWVDUHWKHGUXJVRIFKRLFHIRUGHSUHVVLRQZLWKIURQWRVWULDWDOLPSDLUPHQW
7UHDWPHQWZLWKDQWLGHSUHVVDQWVVKRXOGEHFRQWLQXHGIRUDWOHDVWVL[PRQWKVDIWHUUHPLVVLRQ
5HFXUUHQWGHSUHVVLRQVKRXOGEHWUHDWHGZLWKGUXJVIRUDWOHDVWWZR\HDUVDFFRUGLQJWRWKH
1RUZHJLDQJXLGHOLQHV+HOVHGLUHNWRUDWHW
(OHFWURFRQYXOVLYHWUHDWPHQW(&7VKRXOGEHFRQVLGHUHGLQWKHPRVWVHYHUHFDVHVHVSHFLDOO\
LQSDWLHQWVZLWKSV\FKRWLFGHSUHVVLRQZKHQVXLFLGDOWKRXJKWVDUHSUHVHQWRUWKHSDWLHQWVUHIXVH
WRHDWDQGGULQN$OH[RSRXORV(&7KDVVLGHHIIHFWVVXFKDVUHWURJUDGHDPQHVLDDQG
SUREOHPVZLWKOHDUQLQJQHZWKLQJVEXWLQPRVWFDVHVWKHVHVLGHHIIHFWVDUHWHPSRUDU\
Non-pharmacological treatment 
1RQSKDUPDFRORJLFDOWUHDWPHQWVVXFKDVSV\FKRVRFLDOLQWHUYHQWLRQVDQGSV\FKRWKHUDS\PD\
LPSURYHWKHRXWFRPHRIGHSUHVVLRQLQHOGHUO\LQGLYLGXDOV%HKDYLRUDODQGFRJQLWLYHWKHUDS\


&%7DQGLQWHUSHUVRQDOWKHUDS\,37DUHWKHPRVWSRSXODUDPRQJHOGHUO\SDWLHQWVERWK
SV\FKRWKHUDSLHVKDYHVKRZQWKHPRVWSRVLWLYHUHVXOWVLQ5&7V$FFRUGLQJWRWKH1RUZHJLDQ
JXLGHOLQHVVWUXFWXUHGSV\FKRORJLFDOWUHDWPHQWVKRXOGEHRIIHUHGDWOHDVWWLPHVRYHUD
SHULRGRIVL[WRQLQHPRQWKV3K\VLFDODFWLYLW\SURWHFWVDJDLQVWGHSUHVVLRQDQGPD\UHGXFH
GHSUHVVLYHV\PSWRPVLQWKHOHVVVHYHUHFDVHV+HOVHGLUHNWRUDWHW
Recurrent depression 
'HSUHVVLRQLQWKHHOGHUO\KDVDFKURQLFRUUHODSVLQJFRXUVHLQPDQ\FDVHV&ROHHWDO
+RZHYHUGLIIHUHQWVWXGLHVVKRZHGFRQWUDGLFWLYHUHVXOWVRIKRZPDQ\HOGHUO\SDWLHQWVUHODSVH
$FFRUGLQJWRRQHDUWLFOHWZRWKLUGVRIWKHSDWLHQWVZLWKDPRGHUDWHWRVHYHUHHSLVRGHRI
GHSUHVVLRQH[SHULHQFHUHFXUUHQWGHSUHVVLRQVZKLOHRQO\RQHWKLUGGRQRW.HVVLQJ
Prognosis 
'HSUHVVLRQLVDVVRFLDWHGZLWKSRRUZHOOEHLQJDQGLQFUHDVHGPRUWDOLW\EHFDXVHGHSUHVVLRQLV
RIWHQXQGHUGLDJQRVHGDQGLQDGHTXDWHO\WUHDWHGLQWKHHOGHUO\%HUJGDKOHWDO7KH
SURJQRVLVRI/2'LVZRUVHWKDQIRU(2'/2'LQFUHDVHVWKHULVNRIVRPDWLFGLVRUGHUVVXFKDV
FDUGLRYDVFXODUGLVHDVHVLWPD\ZRUVHQWKHRXWFRPHRIPDQ\PHGLFDOLOOQHVVHVDQGLWSURPRWHV
GLVDELOLWLHV$OH[RSRXORV7KHGHFUHDVHLQIXQFWLRQLVFRPSDUDWLYHDQGHYHQZRUVHWKDQ
WKDWRIDGXOWVZLWKFKURQLFVRPDWLFGLVRUGHUV/2'LQFUHDVHVWKHSHUFHSWLRQRISRRUKHDOWK
DQGLQFUHDVHVWKHFRVWVRIPHGLFDODQGKHDOWKFDUHVHUYLFHV&ROHHWDO&ROHIRXQG
WKDWDIWHUPRQWKVRQHWKLUGZHUHZHOORQHWKLUGZHUHVWLOOGHSUHVVHGDQGKDGGLHG
&ROHHWDO7KHUHLVDQDVVRFLDWLRQEHWZHHQKLJKHUPRUWDOLW\DQGODWHRQVHWPDMRU
GHSUHVVLRQZLWKH[HFXWLYHG\VIXQFWLRQ9LODOWD)UDQFKHWDO
1.2 Cognitive impairment 
1.2.1 Subjective cognitive impairment 
6XEMHFWLYHFRJQLWLYHLPSDLUPHQW6&,LVDWHUPXVHGZKHQQHLWKHUWKHGLDJQRVWLFFULWHULDIRU
PLOGFRJQLWLYHLPSDLUPHQW0&,QRUGHPHQWLDDUHIXOILOOHGEXWWKHSDWLHQWFRPSODLQVRI
GHFOLQHGFRJQLWLYHSHUIRUPDQFH7KHGLDJQRVLVLVXVHGZKHQRQHFDQQRWSURYHDFRJQLWLYH
GHFOLQHE\QHXURSV\FKRORJLFDOWHVWLQJHYHQWKRXJKWKHSHUVRQH[SHULHQFHVFRJQLWLYH
SUREOHPVPRVWZLWKPHPRU\6&,VKRXOGQRWEHGLIILFXOWWRGLVWLQJXLVKIURP0&,EHFDXVH
WKHUHVKRXOGEHQRREMHFWLYHO\REVHUYHGFRJQLWLYHLPSDLUPHQWDVPHDVXUHGE\RQHRUPRUH
FRJQLWLYHWHVWVIRUWKHGLDJQRVLVRI6&,7KHWHVWVFRUHVVKRXOGEHZLWKLQWKHQRUPDOUDQJH


OHVVWKDQ6'EHORZWKHQRUPIRUWKHSHUVRQ¶VDJHDQGHGXFDWLRQ6WXGLHVKDYHVKRZQ
WKDW6&,FRXOGEHDVVRFLDWHGZLWKGHSUHVVLYHDQGRWKHUDIIHFWLYHV\PSWRPV6WXGHUHWDO
%XFNOH\HWDODQGZLWKFKURQLFVRPDWLFPRUELGLW\HVSHFLDOO\PXOWLFRPRUELGLW\
&DUDFFLRORHWDO+RZHYHUDIROORZXSVWXG\VKRZHGDWLPHKLJKHUULVNIRU
FRJQLWLYHGHFOLQHDQGDQLQFUHDVHGULVNRIVXEVHTXHQW$'GXULQJ\HDUVLQWKHJURXSZLWK
VXEMHFWLYHO\FRJQLWLYHFRPSODLQWVFRPSDUHGWRWKRVHZLWKRXWDQ\FRJQLWLYHFRPSODLQV
5HLVEHUJHWDO$QRWKHUVWXG\FRQILUPVWKLVILQGLQJ'XIRXLOHWDO3HRSOHZLWK
6&,ZKRDUHFRQFHUQHGDERXWWKHLUFRJQLWLYHSHUIRUPDQFHKDYHWKHVDPHULVNIRU$'DV0&,
SDWLHQWV-HVVHQHWDO(VSHFLDOO\DPRQJSHRSOHZLWKDKLJKHGXFDWLRQ6&,PD\EHWKH
ILUVWVLJQRILQFLSLHQW$'YDQ2LMHQHWDO7KHUHIRUHZHFDQQRWDEVROXWHO\H[FOXGH
WKDWWKHSHUVRQZLWK6&,KDVDQLQFLSLHQW$'
+RZHYHUWKHVHVWXGLHVKDYHVRPHOLPLWDWLRQV+LJKO\HGXFDWHGSHRSOHZLOOXVXDOO\KDYH
QRUPDOVFRUHVRQVFUHHQLQJWHVWVIRUGHPHQWLDIRUDORQJHUSHULRGWKDQSHRSOHZLWKOHVV
HGXFDWLRQ6WXGLHVRIWHQXVH006(DVDVFUHHQLQJPHDVXUHEXWDPRQJKLJKO\HGXFDWHG
SHRSOH006(LVQRWDJRRGLQVWUXPHQWEHFDXVHWKHUHVXOWVDUHLQIOXHQFHGE\HGXFDWLRQ
6RPHWLPHVZKHQWKH006(UHVXOWLVZLWKLQWKHQRUPDOUDQJHWKHSHUVRQLVQRWVXEMHFWHGWR
IXUWKHUQHXURSV\FKRORJLFDOWHVWLQJYDQ2LMHQHWDO7KHUHIRUHLQWKHVWXGLHVXVLQJ
006(DVDVFUHHQLQJWRROZHFDQQRWVHSDUDWH0&,SDWLHQWVIURP6&,RUQRUPDOFRQWUROV
DFFXUDWHO\$UHFHQWUHYLHZE\*DUFLD3WDFHNHWDOVXSSRUWVWKLVVWDWHPHQW,WVKRZHGWKDW
SHRSOHZLWK6&,DVDJURXSKDGORZHUVFRUHVRQQHXURSV\FKRORJLFDOWHVWVWKDQSHRSOH
UHFUXLWHGIURPWKHJHQHUDOSRSXODWLRQHYHQDIWHUDGMXVWPHQWIRUDJHDQGHGXFDWLRQ7KH
GLIIHUHQWFRJQLWLYHSHUIRUPDQFHEHWZHHQWKHSHRSOHZLWK6&,DQGSHRSOHIURPWKHJHQHUDO
SRSXODWLRQFDQQRWEHH[SODLQHGE\SV\FKLDWULFFRPRUELGLW\$IROORZXSH[DPLQDWLRQVKRZHG
WKDWWKH6&,JURXSKDGDKLJKHULQFLGHQFHRIFRJQLWLYHGHFOLQHDQG$'WKDQSHRSOHIURPWKH
JHQHUDOSRSXODWLRQ*DUFLD3WDFHNHWDO5HVHDUFKHUVKDYHIRXQGDQDVVRFLDWLRQ
EHWZHHQDP\ORLGEHWD$ȕLQFHUHEURVSLQDOIOXLG&6)DQGPHPRU\SHUIRUPDQFHDPRQJ
SHRSOHZLWK6&,DQGKHDOWK\FRQWUROVEXWXQIRUWXQDWHO\WKHVHSHRSOHZHUHQRWIROORZHGWRVHH
LIWKH\GHYHORSHGDFRJQLWLYHGHFOLQHRUGHPHQWLDRYHUWLPH5ROVWDGHWDO6LPLODUO\
FRUWLFDOEUDLQDWURSK\RQ05,LVVHHQLQ6&,DQGLQSHRSOHZLWKDPQHVWLF0&,6D\NLQHWDO
+RZHYHULQDVWXG\E\6D\NLQHWDOWKHDWURSK\LQ6&,ZDVQRWDVSURQRXQFHGDVLQ
0&,SDWLHQWVEXWVWLOOVLJQLILFDQWO\PRUHPDUNHGWKDQLQWKHKHDOWK\FRQWUROJURXS,QDQRWKHU
VWXG\LQFOXGLQJSHRSOHZLWKD6&,GLDJQRVLVDQGDFRQWUROJURXSPDWFKHGIRUDJHDQG
HGXFDWLRQDIXQFWLRQDOPDJQHWLFUHVRQDQFHLPDJLQJEUDLQVFDQI05,UHYHDOHGDQLQFUHDVHG


DFWLYDWLRQLQWKHELODWHUDOWKDODPXVFDXGDWHDQGSRVWHULRUFLQJXODWHOHIWKLSSRFDPSXVDQGWKH
SDUDKLSSRFDPSDOJ\UXVLQWKH6&,JURXSFRPSDUHGWRWKHFRQWUROJURXSZLWKQRVXEMHFWLYH
FRPSODLQWVZKHQGRLQJGLYLGHGDWWHQWLRQWDVNV7KHUHVXOWVRQWKHFRJQLWLYHWHVWVZHUHWKH
VDPHLQWKHWZRJURXSV7KHSDWWHUQRILQFUHDVHGDFWLYLW\RQI05,ZDVLQWKHVDPHUHJLRQVDV
WKHGHFUHDVHGDFWLYLW\LQ$'SDWLHQWVGXULQJWKHGLYLGHGDWWHQWLRQWDVNV7KHLQFUHDVHGDFWLYLW\
FRXOGUHSUHVHQWDQDFWLYDWLRQRIFRPSHQVDWRU\SURFHVVHVWKDWJHWORVWZLWKSURJUHVVLRQRIWKH
GLVHDVH5RGGDHWDO
1.2.2 Mild cognitive impairment (MCI) 
2YHUWKH\HDUVPDQ\WHUPVZLWKGLIIHUHQWGHILQLWLRQVKDYHEHHQSURSRVHGWRGHVFULEHWKH
VWDJHEHWZHHQQRUPDODJLQJDQGGHPHQWLD6RPH\HDUVDJRLWZDVEHOLHYHGWKDWD
VLJQLILFDQWGHFOLQHLQFRJQLWLRQZDVGXHWRWKHQDWXUDOGHFOLQHRIQRUPDODJLQJDQGWHUPVVXFK
DV³EHQLJQVHQHVFHQFHIRUJHWIXOQHVV´.UDO³DJHDVVRFLDWHGPHPRU\LPSDLUPHQW´
&URRNHWDODQG³DJHDVVRFLDWHGFRJQLWLYHGHFOLQH´/HY\ZHUHSURSRVHG
7RGD\PLOGFRJQLWLYHLPSDLUPHQW0&,LVDWHUPWKDWGHVFULEHVDFRJQLWLYHGHFOLQHEH\RQG
ZKDWLVH[SHFWHGIRUDSHUVRQ¶VDJHDQGHGXFDWLRQDQGWKHGHFOLQHVKRXOGQRWEHRIDGHJUHH
WKDWWKHSHUVRQIXOILOOVWKHFULWHULDIRUGHPHQWLD,WPD\EHGHVFULEHGDVWKHVWDJHEHWZHHQ
QRUPDOFRJQLWLYHGHFOLQHGXHWRWKHDJLQJSURFHVVDQGGHPHQWLD0&,LVDYDJXHGLDJQRVWLF
WHUPDQGGLIILFXOWWRGHOLQHDWHIURPGHPHQWLD+RZHYHU0&,LVDYHU\KHWHURJHQHRXVFRQFHSW
WKDWPD\FRH[LVWZLWKV\VWHPLFQHXURORJLFRUSV\FKLDWULFGLVHDVHVWKDWZLOOQRWGHYHORSWRD
GHPHQWLDVWDJH/RSH]7KHWHUPZDVILUVWLQWURGXFHGLQWKHODWHVDQGWKHILUVW
DWWHPSWWRPDNHVWDQGDUGL]HGFULWHULDZDVGRQHE\3HWHUVHQDQGFROOHDJXHVDWWKH0D\R&OLQLF
3HWHUVHQHWDO3HWHUVHQHWDO7KHRULJLQDO0D\RFULWHULDZKLFKZHUHILUVW
IRUPXODWHGLQWKHODWHVSURSRVHGWKDWSHRSOHZLWK0&,VKRXOGKDYHREMHFWLYHPHPRU\
LPSDLUPHQWIRUWKHLUDJHZLWKQHXURSV\FKRORJLFDOWHVWUHVXOWVHTXLYDOHQWWRRUEHORZ6'
RIWKHPHDQZKHQDGMXVWHGIRUDJHDQGOHQJWKRIHGXFDWLRQ7KHJHQHUDOFRJQLWLYHIXQFWLRQ
VKRXOGEHSUHVHUYHGGHILQHGDVQHXURSV\FKRORJLFDOWHVWUHVXOWVIRUFRJQLWLYHGRPDLQVRWKHU
WKDQPHPRU\ZLWKLQ6'RIWKHPHDQZKHQDGMXVWHGIRUDJHDQGHGXFDWLRQ7KHUHVKRXOG
EHQR$'/G\VIXQFWLRQDQGWKHFULWHULDIRUGHPHQWLDVKRXOGQRWEHIXOILOOHG+RZHYHULWZDV
GLIILFXOWWRWUDQVIHUWKHFULWHULDFRQFHUQLQJQHXURSV\FKRORJLFDOWHVWUHVXOWVRQWRWKHLQGLYLGXDO
OHYHOLQFOLQLFDOSUDFWLFHDQGLQWKH0D\RFULWHULDIRU0&,ZHUHPRGLILHGE\DQ
LQWHUQDWLRQDOZRUNLQJJURXSWRPDNHWKHPPRUHDSSOLFDEOHIRUFOLQLFDOXVH:LQEODGHWDO
$FFRUGLQJWR:LQEODGHWDO0&,PD\EHGLYLGHGLQWRIRXUVXEJURXSVDFFRUGLQJWR


ZKLFKFRJQLWLYHGRPDLQVDUHDIIHFWHGQHJDWLYHO\SXUHDPQHVWLF0&,VLQJOHQRQDPQHVWLF
0&,PXOWLSOHQRQDQDPQHVWLF0&,DQGFRPELQHGZLWKRUZLWKRXWPHPRU\GHILFLWV0&,
:LQEODGHWDO$PQHVWLF0&,LVGHILQHGDVDFOLQLFDOO\VLJQLILFDQWPHPRU\
LPSDLUPHQWWKDWGRHVQRWPHHWWKHFULWHULDIRUGHPHQWLDDQGQRQDPQHVWLF0&,LVDGHFOLQHLQ
FRJQLWLYHIXQFWLRQVRWKHUWKDQPHPRU\HJDWWHQWLRQODQJXDJHRUYLVXRVSDWLDOVNLOOV
'LVWLQJXLVKLQJEHWZHHQWKHVHVXEW\SHVRI0&,PD\SUHGLFWZKDWW\SHRIGHPHQWLDPD\HYROYH
LIWKHFRQGLWLRQSURJUHVVHVWRGHPHQWLD,QPDQ\FDVHVDPQHVWLF0&,LVWKHSKHQRW\SHRI
$O]KHLPHU¶VGLVHDVHLQDQHDUO\VWDJHEXWLWLVLPSRUWDQWWRNQRZWKDWSDWLHQWVZLWKRXW
PHPRU\GHILFLWVDOVRFDQSURJUHVVWR$'0HPRU\GHILFLWVDUHQRWPDQGDWRU\DFFRUGLQJWRWKH
QHZFULWHULDVXJJHVWHGE\1DWLRQDO,QVWLWXWHRQ$JLQJ$O]KHLPHU¶V$VVRFLDWLRQ1,$$$IRU
0&,GXHWR$'$OEHUWHWDO+RZHYHUWKHVHFULWHULDDUHQRWLQXVHLQGDLO\FOLQLFDO
SUDFWLFH
Textbox 1. MCI criteria according to Mayo and Winblad 
The original Mayo criteria 
 
x Memory complaint, preferably 
corroborated by an informant  
x Objective memory impairment for age 
x Relatively preserved general cognition for 
age 
x Essentially intact activities of daily living 
x Not demented 
 
 
 
The Winblad criteria 
 
x Not normal, not demented (Does not meet 
criteria for a dementia syndrome 
x Cognitive decline 
o Self and/or informant report and 
impairment on objective cognitive 
tasks and/or 
o Evidence of decline over time on 
objective cognitive tasks 
x Preserved basic activities of daily living / 
minimal impairment in complex instrumental 
functions  
 
Types of MCI 
x Amnestic MCI 
x Multiple domain MCI 
x Single nonmemory domain 
 
 
Types of MCI 
x Amnestic MCI 
x Amnestic multidomain MCI 
x Single nonmemory MCI 
x Non-anamnestic multidomain MCI 
 

7KHSDWLHQW¶VOHYHORIHGXFDWLRQDQGDJHVKRXOGVWLOOEHFRQVLGHUHGZKHQHYDOXDWLQJFRJQLWLYH
WHVWUHVXOWVDQGDFFRUGLQJWRWKH:LQEODGFULWHULDWKHLPSDLUPHQWVKRXOGKDYHSURJUHVVHG
RYHUDSHULRGRIWLPHWRXVHWKH0&,GLDJQRVLV(YLGHQFHRIFRJQLWLYHGHFOLQHPXVWEHVKRZQ
REMHFWLYHO\RYHUWLPHZLWKRUZLWKRXWUHSRUWHGFRJQLWLYHGHFOLQHE\WKHSDWLHQWKLPKHUVHOI
DQGRUE\DQLQIRUPDQW%DVLFDFWLYLWLHVRIGDLO\OLYLQJVKRXOGEHSUHVHUYHGDQGFRPSOH[
LQVWUXPHQWDOIXQFWLRQV,$'/VKRXOGEHLPSDLUHGRQO\PLQLPDOO\RUQRWDWDOO:LQEODGHW


DO$OEHUWHWDO+RZHYHUWKHUHDUHVWXGLHVVKRZLQJWKDWWKHPDMRULW\RI0&,
SDWLHQWVDOUHDG\KDYHGLVDELOLWLHVLQ,$'/LQWKHHDUO\VWDJHVRI0&,ZLWKLQFUHDVLQJ
SUHYDOHQFHRI,$'/LPSDLUPHQWDVWKHFRQGLWLRQJHWVZRUVHLILWLVGXHWRDGHPHQWLD
GLVRUGHU+HVVHEHUJHWDO3HUQHF]N\HWDO*ROG2QHRIWKHHDUOLHVW
FKDQJHVLQ,$'/SHUIRUPDQFHLVWKHDELOLW\WRPDQDJHILQDQFHV²DVWURQJSUHGLFWRURI
FRQYHUVLRQIURP0&,WRGHPHQWLD*ROG1HXURSV\FKRORJLFDOWHVWLQJKHOSVGHWHUPLQH
LIDWHVWUHVXOWUHSUHVHQWVFRJQLWLYHSHUIRUPDQFHGXHWRQRUPDODJLQJRUDGLVHDVHSURFHVV
+RZHYHUWKHEHVWZD\WRDVVHVVDQGGHILQH0&,LVVWLOOFRQWURYHUVLDOEHFDXVHWKHUHLVVWLOO
LQVXIILFLHQWHYLGHQFHWRUHFRPPHQGVSHFLILFQHXURSV\FKRORJLFDOWHVWVRUFXWRIIVFRUHVRQ
YDULRXVWHVWV:LQEODGHWDO7KHFRQFHSWRI0&,LVVWLOOXQGHUGLVFXVVLRQDQGDPRQJ
RWKHUVWKH(XURSHDQ$O]KHLPHU¶V'LVHDVH&RQVRUWLXP($'&KDVHVWDEOLVKHGWKHLURZQ
ZRUNLQJJURXSWRGHILQH0&,LQDQHZZD\DQGILQGHYLGHQFHIRUDVWULFWGHILQLWLRQWKDWFDQ
EHXVHGLQGDLO\FOLQLFDOZRUN3RUWHWHWDO7KHFULWHULDRIWKH($'&ZRUNLQJJURXS
DUHQRWYHU\GLIIHUHQWIURPWKH:LQEODGFULWHULDVRWKHTXHVWLRQLVRSHQZKHWKHUWKH($'&
FULWHULDKDVDGGHGWRWKHNQRZOHGJHRIKRZWRGHILQHFULWHULDIRU0&,WKDWFDQEHXVHGLQGDLO\
FOLQLFDOSUDFWLFH
Prevalence
7KHSUHYDOHQFHRI0&,LQWKHJHQHUDOHOGHUO\SRSXODWLRQYDULHVEHWZHHQDFFRUGLQJWR
VHYHUDOVWXGLHV7KHVLQJOHDPQHVWLFVXEW\SHKDVWKHORZHVWSUHYDOHQFHZKLOHWKH
SUHYDOHQFHULVHVWRLIDOOVXEW\SHVDUHLQFOXGHG*DQJXOLHWDO/RSH]
7KHLQFLGHQFHDQGSUHYDOHQFHRI0&,DUHVLJQLILFDQWO\KLJKHULQSDWLHQWVZLWKGHSUHVVLRQWKDQ
LQSDWLHQWVZLWKRXWFRPRUELGGHSUHVVLRQ3DWLHQWVZLWKERWKFRQGLWLRQVKDYHPRUHWKDQWZLFH
WKHULVNRIGHYHORSLQJGHPHQWLDWKDQWKRVHZLWKRXWGHSUHVVLRQ*HGDHWDO7KH\DOVR
KDYHDIDVWHUFRJQLWLYHGHFOLQH0RGUHJRDQG)HUUDQGH]
Prognosis
7KHFRXUVHRI0&,GLIIHUVJUHDWO\EHWZHHQLQGLYLGXDOVUHJDUGOHVVRIJHQGHUDQGDJHDWRQVHW
6WXGLHVKDYHVKRZQWKDWSDWLHQWVZLWK0&,DUHDWKLJKULVNRIGHYHORSLQJGHPHQWLD,QIDFW
0&,LVRIWHQWKHILUVWFOLQLFDOSLFWXUHRI$'7KHFRQYHUVLRQUDWHWR$'LVWRSHU
\HDUFRPSDUHGWRDLQFLGHQFHSHU\HDULQWKHDGXOW86SRSXODWLRQ3HWHUVHQ
7KHUDWHRIFRQYHUVLRQWRGHPHQWLDYDULHVODUJHO\IURPWRD\HDUEHWZHHQGLIIHUHQW
VWXGLHV%UXVFROLDQG/RYHVWRQH,QUHIHUUDOFOLQLFVHJPHPRU\FOLQLFVZLWKKLJKO\
VHOHFWHGSDWLHQWVDWRFRQYHUVLRQUDWHSHU\HDULVUHSRUWHGDQGRIWKH0&,
SDWLHQWVKDYHFRQYHUWHGLQWRGHPHQWLDDIWHUDSSUR[LPDWHO\VL[\HDUVLQVXFKFOLQLFV3HWHUVHQ


HWDO7LHUQH\HWDO*LIIRUGHWDOIRXQGWKDWRIWKH0&,SDWLHQWVLQFOXGHG
IURPPHPRU\FOLQLFVKDGFRQYHUWHGWRGHPHQWLDGXULQJDSHULRGRIWKUHH\HDUV
\HDUV*LIIRUGHWDO,QDUHYLHZRIORQJLWXGLQDOVWXGLHVSXEOLVKHGEHWZHHQ
DQG%UXVFROLDQG/RYHVRPHIRXQGDQRYHUDOOFRQYHUVLRQUDWHRIILYHWLPHVWKH
H[SHFWHGLQFLGHQFHUDWHRIGHPHQWLDRISHRSOHRIWKHVDPHDJH%UXVFROLDQG/RYHVWRQH
,QDSRSXODWLRQEDVHGVWXG\RISHRSOHDJHG\HDUVDQGROGHUPRUH0&,SDWLHQWVWKDQ
QRUPDOFRQWUROVSURJUHVVHGWRGHPHQWLDEXWOHVVWKDQZDVIRXQGLQFOLQLFDOVWXGLHV*DQJXOLHW
DO:HSUHVXPHWKDWSHRSOHUHIHUUHGWRVSHFLDOLVWFOLQLFVKDYHDPRUHDGYDQFHG0&,
WKDQSHRSOHLQFOXGHGLQSRSXODWLRQEDVHGVWXGLHV7KHVHFRQVLGHUDEOHGLIIHUHQFHVLQ
FRQYHUVLRQUDWHVIURP0&,WRGHPHQWLDPD\EHH[SODLQHGE\GLIIHUHQWGLDJQRVWLFFULWHULDIRU
0&,DQGYDULDWLRQVLQWKHSRSXODWLRQVVWXGLHG$OWRJHWKHUDSSUR[LPDWHO\RIDOOSHRSOH
ZLWK0&,ZLOOGHYHORSGHPHQWLDPRVWGXHWR$O]KHLPHU¶VGLVHDVHZKLFKLVDOVRWUXHIRU0&,
SDWLHQWVZLWKFRPRUELGLW\/RSH]HWDO1RUPDOL]DWLRQFDQRFFXULQWRRI
SHRSOHGXULQJ\HDUVIROORZXSDOWKRXJKWRLVDPRUHFRQVHUYDWLYHHVWLPDWH
DFFRUGLQJWRVRPHDXWKRUV/RSH]*DQJXOLHWDO0DQO\HWDO
Treatment
1RPHGLFDOWUHDWPHQWLVDYDLODEOHWRGD\IRU0&,$FFRUGLQJWRDUHFHQWO\SXEOLVKHGUHYLHZ
WKDWLQFOXGHGUDQGRPL]HGFOLQLFDOWULDOV5&7VQRSKDUPDFRORJLFDORUQRQSKDUPDFRORJLFDO
LQWHUYHQWLRQKDVSURYHQHIIHFWLYHIRU0&,SDWLHQWV&RRSHUHWDO6RPHVWXGLHVRI
WUHDWPHQWZLWK&KROLQHVWHUDVHLQKLELWRUV&K(,VKDYHVKRZQDPRGHVWLPSURYHPHQWRI
FRJQLWLRQLQSDWLHQWVZLWK0&,6DOORZD\HWDO'RRG\HWDO+RZHYHUWKHVH
GUXJVQHLWKHUSUHYHQWFRQYHUVLRQIURP0&,WR$'QRUUHGXFHWKHRYHUDOOLQFLGHQFHRI
GHPHQWLD&RRSHUHWDO$FFRUGLQJWRD&RFKUDQHUHYLHZ&K(,VDUHDVVRFLDWHGZLWK
VLJQLILFDQWVLGHHIIHFWVLQ0&,SDWLHQWV%LUNVDQG)OLFNHU&K(,VPD\LQFUHDVHWKH
UHFXUUHQFHRIPDMRUGHSUHVVLRQLQHOGHUO\SDWLHQWVSUHVXPDEO\EHFDXVHRIDFKROLQHUJLF
K\SHUVHQVLWLYLW\WRWKHGHSUHVVRJHQLFHIIHFWRIFKROLQRFHSWLYHDJHQWV5H\QROGVHWDO
2WKHUPHGLFDOWKHUDSLHVHJ*LQJNRELORED9LWDPLQ(DQWLLQIODPPDWRU\GUXJVKDYHQRW
EHHQSURYHQHIIHFWLYHHLWKHU/RSH]&RRSHUHWDO6WXGLHVZLWK3LULEHGLOD
GRSDPLQHDJRQLVW1LFRWLQHSDWFKHVDQG+DXQQDR<LFRQJD&KLQHVHKHUEDOSUHSDUDWLRQ
KDYHEHHQSURPLVLQJEXWWKHUHVXOWVIURPWKHVHIHZVWXGLHVKDYHQRWEHHQUHSOLFDWHG&RRSHU
HWDO
,QDQREVHUYDWLRQDOVWXG\.LYLSHOWRDQGKHUFROOHDJXHVLQ)LQODQGVKRZHGWKDWYDVFXODUDQG
OLIHVW\OHUHODWHGULVNIDFWRUVHVSHFLDOO\LQPLGOLIHDUHDVVRFLDWHGZLWKODWHUFRJQLWLYH


LPSDLUPHQW.LYLSHOWRDQG6RORPRQ,QWHUYHQWLRQVLQOLIHVW\OHIDFWRUVDQGSURSK\ODFWLF
SKDUPDFRORJLFDOLQWHUYHQWLRQVPD\UHGXFHWKHFRQYHUVLRQIURP0&,WRGHPHQWLDRUDWOHDVW
SRVWSRQHWKHRQVHWEXWWKLVK\SRWKHVLVKDVWREHSURYHQE\LQWHUYHQWLRQVWXGLHV+RZHYHU
WKHUHLVDODFNRIQRQSKDUPDFRORJLFDOLQWHUYHQWLRQVWXGLHVRIJRRGTXDOLW\6RPHVWXGLHVZLWK
PHPRU\WUDLQLQJUHPLQLVFHQFHFRJQLWLYHVWLPXODWLRQUHFUHDWLRQDQGVRFLDOLQWHUDFWLRQVKDYH
EHHQSURPLVLQJEXWRQO\SURPLVLQJ3K\VLFDODFWLYLW\DOVRKDVVKRZQSRVLWLYHHIIHFWVLQ
SUHYHQWLQJ0&,DQGGHPHQWLDRUDWOHDVWSRVWSRQLQJGHPHQWLDEXWWKHHYLGHQFHLVQRWDVJRRG
DVLWVKRXOGEHWRUHFRPPHQGSK\VLFDODFWLYLW\WRDOOHOGHUO\SHRSOHWRSUHYHQWRUSRVWSRQH
0&,DQGGHPHQWLD*HGDHWDO&RRSHUHWDO
1.2.3 Dementia 
'HPHQWLDLVQRWDVLQJOHGLVRUGHUEXWDFKURQLFDQGLQPRVWFDVHVSURJUHVVLYHV\QGURPHGXH
WRVHYHUDOHWLRORJLFDOFDXVHV7KHW\SLFDOV\PSWRPVDUHWKRVHFRQQHFWHGWRKLJKHUFRUWLFDO
IXQFWLRQVVXFKDVPHPRU\DQGOHDUQLQJFDSDFLW\XQGHUVWDQGLQJDQGMXGJPHQWWKLQNLQJ
RULHQWDWLRQDQGODQJXDJH&RQVFLRXVQHVVLVQRWDIIHFWHG$UHGXFWLRQLQHPRWLRQDOFRQWURO
FKDQJHLQVRFLDOEHKDYLRURUPRWLYDWLRQRFFXUWRJHWKHURUSUHFHGHWKHFRJQLWLYHGHFOLQH
+LJKHUFRUWLFDOG\VIXQFWLRQLVDVVRFLDWHGZLWKDGHFOLQHLQLQWHOOHFWXDOIXQFWLRQLQJHQHUDODQG
WKHDELOLW\WRH[HFXWHWKHDFWLYLWLHVRIGDLO\OLYLQJ7KHPRVWFRPPRQGLDJQRVWLFFULWHULDIRU
GHPHQWLDLQ1RUZD\DUHWKH,&'FULWHULD7KHVHFULWHULDUHTXLUHWKHHYLGHQFHRIDGHFOLQHLQ
ERWKPHPRU\DQGRWKHUFRJQLWLYHIXQFWLRQVWRVXFKDQH[WHQWWKDWLWLQIOXHQFHVWKHDFWLYLWLHVRI
GDLO\OLYLQJDVLJQLILFDQWGHJUHH:+26HH7DEOH
Table 3. Research criteria for dementia according to the ICD-10 
I. A decline in memory, especially for new information, objectively verified. 
II. A decline in other cognitive abilities as judgment, thinking, planning, organizing                   
and abstraction.  
- Mild. The decline influence on the activities of daily living. 
- Moderate. The decline makes it impossible to function without help. 
- Severe. The decline makes continuously help required 
III. Preserved awareness of the environment 
IV. A decline in emotional control, motivation or a change in social behavior 
- Emotional lability 
- Irritability 
- Apathy 
- Coarsening of social behavior 
V. The condition should have been present for at least six month.  



7KHRWKHUGLDJQRVWLFFULWHULDWKH'60,97H[W5HYLVLRQ'60,975ZHUHSXEOLVKHGE\
WKH$PHULFDQ3V\FKLDWULF$VVRFLDWLRQLQ$3$,WLVDWH[WUHYLVLRQRIWKH'60
,9SXEOLVKHGLQ6HH7DEOH
Table 4. Dementia according to the DSM-IV criteria 
A. Development of multiple cognitive impairments: 
A1. Memory impairment 
A2. Impairment in at least one other cognitive disturbances: a )aphasia b) apraxia, c) agnosia, d) 
disturbance in executive functions 
B. The cognitive deficits in criteria A1 and A2 must  
1.  cause significant impairment in social or occupational functioning, and  
2.  represent a decline from a previous level of functioning  
C.  The dementia diagnosis should not be made if the symptoms occur exclusively during the course of 
delirium  
D. The condition cannot be explained by other psychiatric disorders. 

7KH'60ZDVSXEOLVKHGLQDQGDQHZFRQFHSWKDVEHHQGHILQHG$3$
'HPHQWLDGHOLULXPDPQHVLDDQGRWKHUFRJQLWLYHGLVRUGHUVDUHQRZFDOOHGQHXURFRJQLWLYH
GLVRUGHUV1&'LQWKH'600LOGDQGPDMRU1&'VXEW\SHVDUHGXHWRDOOW\SHVRI
GHPHQWLD+,9WUDXPDWLFEUDLQLQMXU\VXEVWDQFHPHGLFDWLRQLQGXFHGSULRQRWKHUPHGLFDO
FRQGLWLRQV+XQWLQJWRQ¶VGLVHDVHPXOWLSOHHWLRORJLHVRUXQVSHFLILHG7KHFRUHIHDWXUHVLQ
1&'VKRXOGEHDFRJQLWLYHG\VIXQFWLRQWRGLVWLQJXLVKWKHVHGLVRUGHUVIURPRWKHUPHQWDO
GLVRUGHUV)XUWKHUPRUHWKHUHPXVWEHDGHFOLQHIURPDSUHYLRXVOHYHORIIXQFWLRQLQJWR
GLDJQRVHD1&'7KHXQGHUO\LQJSDWKRORJ\DQGHWLRORJ\PD\EHGHWHUPLQHGUHVXOWLQJLQ
VXEW\SHVRI1&''HPHQWLDLVQRZFDOOHGDPDMRUQHXURFRJQLWLYHGLVRUGHU0LQRU1&'ZDV
SUHYLRXVO\FDOOHG³FRJQLWLYHGLVRUGHUQRWRWKHUZLVHVSHFLILHG´ZKLFKLVFRPSDUDEOHWR0&,
6HH7DEOH


Table 5. Mild and major neurocognitive disorders according to the DSM-5 
A. Evidence of significant cognitive decline from a previous level of performance in one or 
more cognitive domains (complex attention, executive function, learning and memory, 
language, perceptual-motor, or social cognition) based on: 
1. Concern of a significant decline in cognitive function, and 
2. A documented substantial (major NCD) or modest (mild NCD) impairment in 
cognitive performance  
B. Interfere with the independence in everyday activities. 
C. The cognitive decline does not occur exclusively in the context of delirium. 
D. The cognitive deficits are note better explained by another mental disorder. 

$VPHQWLRQHGDERYHGHPHQWLDLVDWHUPWKDWFRYHUVVHYHUDOFRQGLWLRQVWKDWOHDGWRJOREDO
KLJKHUFRUWLFDOEUDLQG\VIXQFWLRQORVVRI$'/VNLOOVFKDQJHGEHKDYLRUDQGILQDOO\GHDWK7KH
SUHYDOHQFHRIWKHW\SHVRIGHPHQWLDYDULHVDPRQJGLIIHUHQWSRSXODWLRQJURXSV,QWKHROGHU
SRSXODWLRQ$O]KHLPHU¶V'LVHDVH$'LVWKHPRVWFRPPRQFDXVHRIGHPHQWLDIROORZHGE\
YDVFXODUGHPHQWLD,QWKH\RXQJHUSRSXODWLRQEHORZDJHRI\HDUVWKHSURSRUWLRQRI
SDWLHQWVZLWKIURQWRWHPSRUDOGHPHQWLD)7'DQGGHPHQWLDZLWK/HZ\ERGLHV'/%LVKLJKHU
WKDQWKHROGHUSRSXODWLRQDQGWKHSURSRUWLRQRISDWLHQWVZLWK$'LVORZHU$'LVVWLOOWKH
PRVWFRPPRQFDXVHRIGHPHQWLDLQWKHJURXSEHWZHHQDQG\HDUVRIDJHZKLOHWKH
SUHYDOHQFHUDWHVRIGLIIHUHQWIRUPVRIGHPHQWLDEHORZWKHDJHRILVQRWZHOONQRZQ
Alzheimer’s disease (AD)
$O]KHLPHU¶VGLVHDVH$'LVWKHPRVWIUHTXHQWFDXVHRIGHPHQWLDLWLVGLDJQRVHGLQDERXW
RISDWLHQWVZLWKGHPHQWLD(QJHGDO,QDGGLWLRQWRWKHJHQHUDOFULWHULDRIGHPHQWLD
$'LVFKDUDFWHUL]HGE\DJUDGXDORQVHWRYHUPRQWKVWR\HDUVZLWKDKLVWRU\RIFRJQLWLYH
GHFOLQHPRVWFRPPRQO\DPQHVWLFV\PSWRPVDQGDWOHDVWLQRQHRWKHUFRJQLWLYHGRPDLQHJ
ODQJXDJHYLVXRVSDWLDOH[HFXWLYHG\VIXQFWLRQ7KHUHVKRXOGQRWEHHYLGHQFHRIDQ\RWKHU
VXEW\SHVRIGHPHQWLD0F.KDQQHWDO
Clinical and neuropathological diagnostic criteria for AD 
<HDUVEHIRUHWKHFOLQLFDOV\PSWRPVDSSHDULQSHRSOHZLWK$'KRZPDQ\ZHGRQRWNQRZIRU
VXUHWKHSDWKRORJLFDOSURFHVVVWDUWVLQWKHEUDLQVHHILJXUH7KHSURFHVVQRUPDOO\VWDUWVLQ
WKHSDUDKLSSRFDPSDOUHJLRQHQWRUKLQDOFRUWH[ZKLFKSURGXFHVV\PSWRPVVXFKDVPHPRU\


LPSDLUPHQWDQGGLVRULHQWDWLRQLQWLPHDQGURRP%UDDNDQG%UDDN7KHSDWKRORJLFDO
FULWHULDDUHGHSRVLWLRQRIDP\ORLGEHWD$ȕLQSODTXHVDQGWDXSURWHLQLQQHXURILEULOODU\
WDQJOHV$OEHUWHWDO$VWKHGHSRVLWLRQRIDP\ORLGEHWDDQGSKRVSKRU\OLVDWLRQRIWDX
SURWHLQPLJUDWHWRRWKHUSDUWVRIWKHFRUWH[LPSDLUPHQWVLQVHYHUDOQHXURSV\FKRORJLFDO
GRPDLQVDQGDFWLYLWLHVRIGDLO\OLYLQJGHYHORS,QDGGLWLRQEHKDYLRUDODQGSHUVRQDOLW\FKDQJHV
DSSHDU7KHVHSDWKRORJLFDOFKDQJHVDSSHDU\HDUVEHIRUHWKHFOLQLFDO$'WKHUHIRUHWKHUHLVD
GLVFUHSDQF\EHWZHHQFOLQLFDO$'DQGSDWKRSK\VLRORJLFDO$'+RZHYHUDERXWRIWKH$'
SDWLHQWVKDYHFRPRUELG/HZ\ERG\SDWKRORJ\DVZHOOZKLFKFRXOGLQIOXHQFHWKHFOLQLFDO
V\PSWRPV%HUWHOVRQDQG$MWDL
,QDZRUNLQJJURXSLQLWLDWHGE\WKH1DWLRQDO,QVWLWXWHRI1HXURORJLFDODQG
&RPPXQLFDWLYH'LVRUGHUVDQG6WURNH1,1&'6DQG$O]KHLPHU¶V'LVHDVHDQG5HODWHG
'LVRUGHUV$VVRFLDWLRQ$'5'$HVWDEOLVKHGFULWHULDIRUWKHFOLQLFDOGLDJQRVLVRI$'
0F.KDQQHWDO7KHVHRULJLQDOFULWHULDEDVHGRQFOLQLFDOVLJQVGLYLGHG$'LQWR
SRVVLEOHSUREDEOHRUGHILQLWH$'7KHFULWHULDKDYHEHHQXVHGZLGHO\EXWDUHYLVLRQZDV
QHHGHGEHFDXVHRIWKHDGYDQFHVLQWKHXQGHUVWDQGLQJRIWKHSDWKRORJLFDOFKDQJHVLQ$',Q
WKH1DWLRQDO,QVWLWXWHRQ$JLQJ1,$DQGWKH$O]KHLPHU¶V$VVRFLDWLRQVSRQVRUHGD
VHULHVRIDGYLVRU\URXQGWDEOHPHHWLQJVDQGHVWDEOLVKHGWKUHHZRUNLQJJURXSV,QQHZ
UHFRPPHQGDWLRQVIRUWKHGLDJQRVLVRI0&,GXHWR$'$OEHUWHWDOWKHGLDJQRVLVRI
GHPHQWLDGXHWR$'0F.KDQQHWDODQGGHILQLWLRQVRIDSUHFOLQLFDOVWDJHRI$'ZHUH
SXEOLVKHG6SHUOLQJHWDO,QWKHVHQHZFULWHULD$'LVVWLOOGHILQHGDVDFOLQLFDO
GLDJQRVLVEXWYDULRXVELRPDUNHUVDUHLQFOXGHGDVLPSRUWDQWVLJQVIRUXVHLQUHVHDUFKVWXGLHV
7KHSDSHUVSXEOLVKHGE\WKHYDULRXVZRUNLQJJURXSVRI1,$VDLGWKHFULWHULDVKRXOGEHXVHGLQ
JHQHUDOKHDOWKFDUHZLWKRXWDFFHVVWRDGYDQFHGPHWKRGVQRWMXVWUHVHDUFKVWXGLHV
,QDQRWKHULQLWLDWLYHZDVPDGHE\WKH,QWHUQDWLRQDO:RUNLQJ*URXSIRU1HZ5HVHDUFK
&ULWHULDIRUWKH'LDJQRVLVRI$'7KHLQWHQWLRQZDVWRPDNHQHZGHILQLWLRQVDQGWHUPLQRORJ\
RI$'LQFOXGLQJERWKFOLQLFDOYDULDEOHVDQG³UHOLDEOHELRPDUNHUV´RIQHXURSDWKRORJLFDO
FKDQJHV,QWKHVH'X%RLVFULWHULDZHUHSXEOLVKHGEDVHGRQDFOLQLFELRORJLFDOGXDOLW\
DLPLQJWRGLDJQRVHDSUHGHPHQWLDVWDJHRI$O]KHLPHU¶VGLVHDVH'XERLVHWDO1HZ
WHUPLQRORJLHVZHUHSURSRVHGSUHGHPHQWLDVWDJHRI$'RUSURGURPDO$'$'GHPHQWLD
W\SLFDO$'DW\SLFDO$'PL[HG$'SUHFOLQLFDOVWDWHVRI$'LQFOXGLQJDV\PSWRPDWLFDWULVN
VWDWHRI$'DQGSUHV\PSWRPDWLF$'5HFHQWO\WKHUHKDVEHHQDGLVFXVVLRQDERXWZKHWKHU
WKHVHFULWHULDDUHXVHIXOLQGDLO\FOLQLFDOSUDFWLFHZKHUHWKHSDWLHQWJURXSLVPXFKPRUH


KHWHURJHQHRXVWKDQLQUHVHDUFKVWXGLHV$ODFNRIDFFXUDF\ZDVIRXQGXVLQJ'XERLVFULWHULD
FRPSDUHGWRFOLQLFDOFULWHULD2NVHQJDUGHWDO
Risk factors 
7KHJHQHWLFFRQWULEXWLRQIRUWKHULVNRI$'LVHVWLPDWHGWREHWRDQGPDQ\JHQH
YDULDQWVFDQFRQWULEXWH*DW]HWDO+RZHYHUWKHFRQWULEXWLRQRIHDFKJHQHLVVPDOOLQ
PRVWFDVHV,QPDQ\FDVHVLWLVSUREDEO\WKHFRPELQDWLRQRIGLIIHUHQWJHQHVWKDWLQFUHDVHWKH
ULVNWKHPRVWWRJHWKHUZLWKRWKHUXQGHUO\LQJSDWKRORJLFDOFKDQJHVLQWKHEUDLQDVFRQFXUUHQW
FHUHEURYDVFXODUGLVHDVH%DOODUGHWDOD
7KHDXWRVRPDOJHQHWLFPXWDWLRQVRI$'HQFRGLQJDP\ORLGSUHFXUVRUSURWHLQ$33
SUHVHQLOLQ36(1DQGSUHVHQLOLQ36(1DUHNQRZQWROHDGWRHDUO\RQVHWGHPHQWLDEXW
DFFRXQWIRUOHVVWKDQRIDOOSDWLHQWVZLWK$'(UWHNLQ7DQHU$QRWKHUJHQH
625/LVLGHQWLILHGDVFDXVLQJODWHRQVHW$'EXWPRUHGRPLQDQWPXWDWLRQVRQJHQHVPD\
H[LVW%DOODUGHWDOD,QDGGLWLRQVHYHUDOJHQHYDULDQWVLQFUHDVHWKHULVNIRU$'ULVN
JHQHVRIZKLFKWKHHDOOHOHRIWKH$SR(JHQHLVWKHEHVWNQRZQ7KHSUHVHQFHRIRQHRUWZR
$32(İDOOHOHVLQFUHDVHVWKHULVNIRUODWHRQVHW$'DQGHDUO\RQVHW$'*HQLQHWDO
,IWZRİDOOHOHVDUHSUHVHQWWKHFKDQFHRIGHYHORSLQJ$'LVPRUHWKDQWLPHVKLJKHUWKDQ
WKRVHZLWKWZRİDOOHOHV(UWHNLQ7DQHU7KLVJHQHWLFULVNIDFWRULVVWURQJHUDPRQJ
SHRSOHRI(XURSHDQRULJLQHVSHFLDOO\LQ1RUWKHUQ(XURSH([FHSWIRU$SR(WKHPDMRULW\RI
WKHPRVWFRPPRQFDQGLGDWHJHQHVKDYHDUHODWLYHULVNRI%DOODUGHWDOD
7KHUHDUHVHYHUDOPLGOLIHULVNIDFWRUVLGHQWLILHGIRU$'.LYLSHOWRDQG6RORPRQ
+\SHUWHQVLRQK\SHUFKROHVWHUROHPLDDWKHURVFOHURVLVDQGYDVFXODUGLVRUGHUVREHVLW\KLJK
LQWDNHRIVDWXUDWHGIDWORZYLWDPLQ%DQGIRODWHZLWKKLJKOHYHORIKRPRF\VWHLQHDQG
VPRNLQJLQPLGOLIHDOOLQFUHDVHWKHULVNRIODWHU$'/RZHGXFDWLRQLVDOVRDVVRFLDWHGZLWK
LQFUHDVHGULVNRI$'7KHVHULVNIDFWRUVDUHDOOSRVVLEOHWRPRGLI\DQGSUHYHQWLRQLQPLGOLIH
PD\UHGXFHWKHULVNIRU$'RUDWOHDVWSRVWSRQHWKHRQVHW.LYLSHOWRDQG6RORPRQ6HH
ILJXUH

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
Figure 3. Hypothetical model of AD pathophysiological cascade$GMXVWHGIURP6SHUOLQJ
HWDO
Dementia with Lewy Bodies (DLB) 
'/%LVWKHVHFRQGPRVWFRPPRQFDXVHRIQHXURGHJHQHUDWLYHGHPHQWLDLQWKHHOGHUO\7\SLFDO
IRUWKLVGHPHQWLDGLVRUGHULVWKDWWKHPHPRU\LPSDLUPHQWLVQHLWKHUWKHILUVWDQGQRUWKHPRVW
GRPLQDWLQJV\PSWRP0RUHFRPPRQDUHGHFOLQHLQDWWHQWLRQH[HFXWLYHIXQFWLRQVDQG
YLVXRVSDWLDODELOLW\7REHGLDJQRVHGZLWK'/%WKHSDWLHQWVKRXOGKDYHIOXFWXDWLRQLQ
DWWHQWLRQYLVXDOKDOOXFLQDWLRQVDQGRUSDUNLQVRQLVP0DQ\RIWKHSDWLHQWVDOVRKDYHUDSLGH\H
PRYHPHQW5(0VOHHSEHKDYLRUGLVRUGHUDXWRQRPLFG\VIXQFWLRQDUHVHQVLWLYHWR
DQWLSV\FKRWLFGUXJVDQGKDYHDORZGRSDPLQHWUDQVSRUWHUXSWDNHLQEDVDOJDQJOLD
GHPRQVWUDWHGE\DVLQJOHSKRWRQHPLVVLRQFRPSXWHGWRPRJUDSK\63(&7RUSRVLWURQ
HPLVVLRQWRPRJUDSK\3(7LPDJLQJ0F.HLWKHWDO63(&7LPDJLQJXVLQJOLJDQGV
WKDWELQGWRWKHGRSDPLQHWUDQVSRUWHU'$7PD\UHYHDOGHFUHDVHGVWULDWDO'$7DQGPD\EH
XVHIXOLQGLVWLQJXLVKLQJ'/%IURP$'+\SRSHUIXVLRQ63(&7DQGK\SRPHWDEROLVP3(7
LQWKHRFFLSLWDOOREHLVDOVRRIWHQIRXQG$GGLWLRQDOO\IURQWDODQGVWULDWDOK\SHUSHUIXVLRQDQG
SDULHWDOWHPSRUDOK\SRSHUIXVLRQPD\EHVHHQ1RVSHFLILFDEQRUPDOLWLHVRQ05,DUHIRXQG
EXWFHUHEUDODWURSK\PD\EHSUHVHQW%HUWHOVRQDQG$MWDL,I'/%LVQRWFRPELQHGZLWK
$'KLSSRFDPSDODWURSK\LVQRWSUHVHQW,QWKH,&'DQG'60,9FULWHULD'/%LVQRWD
VHSDUDWHGLDJQRVLV,QWKH'60KRZHYHUVHSDUDWHFULWHULDDUHSUHVHQWHGIRUPDMRURUPLOG
1&'GXHWR/HZ\ERGLHV
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'/%LVQHXURSDWKRORJLFDOO\GHILQHGDVDQDOIDV\QXFOHLQRSDWK\GLVRUGHUVXFKDV3DUNLQVRQ
'LVHDVH'HPHQWLD3''DQGPXOWLSOHV\VWHPDWURSKLHV06$/HZ\ERGLHV/%DUH
HRVLQRSKLOLFF\WRSODVPLFLQFOXVLRQVRIPRVWO\DOSKDV\QXFOHLQLQWKHEUDLQ/%DQGG\VWURSKLF
/HZ\QHXULWHVDUHPRVWRIWHQIRXQGLQWKHEUDLQVWHPWKHOLPELFV\VWHPDQGQHRFRUWH[DQG
PRUHVHOGRPWKHSHULSKHUDOQHUYRXVV\VWHP0F.HLWKHWDO0RUUDDQG'RQRYLFN
7KHGHPHQWLDVKRXOGRFFXUZLWKRUEHIRUHWKHV\PSWRPVRISDUNLQVRQLVP,IWKH
FRJQLWLYHV\PSWRPVRFFXUD\HDURUPRUHDIWHUWKHV\PSWRPVRIWKHSDUNLQVRQLVPWKH
GHPHQWLDLVFODVVLILHGDV3DUNLQVRQ¶VGLVHDVHZLWKGHPHQWLD3''(PUHHWDO7KH
3DUNLQVRQSOXVFRQGLWLRQVLQFOXGLQJPXOWLSOHV\VWHPDWURSKLHV06$DQGSURJUHVVLYH
VXSUDQXFOHDUSDOV\363FRUWLFREDVDOGHJHQHUDWLRQ&%'DUHGLIIHUHQWIURP'/%DQG3''
7KH3DUNLQVRQSOXVFRQGLWLRQVGHYHORSIURQWDOGHPHQWLDZLWKGRPLQDWLQJH[HFXWLYHDQG
YLVXRVSDWLDOG\VIXQFWLRQV7KH363DQG&%'DUHQHXURSDWKRORJLFDOO\WDXRSDWKLHV
/DXWHUEDFK
Risk factors 
)HZVWXGLHVKDYHH[SORUHGWKHULVNIDFWRUVIRU'/%7KHRQO\NQRZQULVNIDFWRUVXSWRQRZ
ZHUHDGYDQFHGDJHPDOHVH[DQGDIDPLO\KLVWRU\RIGHPHQWLD$VWXG\FRPELQLQJGDWDIURP
WKUHHVHSDUDWHFRKRUWVZDVSXEOLVKHGLQ%RRWHWDO7KLVVWXG\LGHQWLILHGDULVN
IDFWRUSURILOHWKDWFRPELQHGULVNIDFWRUVIRUERWK$'DQG3'.QRZQULVNIDFWRUVIRU3'VXFK
DVQRQXVHRIFDIIHLQHDQ[LHW\GHSUHVVLRQDQGDIDPLO\KLVWRU\RI3'ZHUHDOVRSUHVHQWLQ
'/%$'ULVNIDFWRUVVXFKDV$SR(VWDWXVDQGGHSUHVVLRQZHUHDOVRULVNIDFWRUVIRU'/%7KH
DXWKRUVFRQFOXGHGZLWKDFORVHLQWHUDFWLRQEHWZHHQ'/%3'DQG$'
Frontotemporal dementia (FTD) 
)7'LVDKHWHURJHQHRXVJURXSRIGLVRUGHUVWKDWRIWHQDIIHFWSHUVRQVLQPLGOLIHEXWDOVRFRXOG
RFFXUDPRQJHOGHUO\SHRSOH,QLWLDOO\PHPRU\DQGQDYLJDWLRQDOVNLOOVDQGRWKHUDVSHFWVRI
JHQHUDOFRJQLWLRQDUHRIWHQVSDUHG1HDU\HWDO:DUUHQHWDO)7'FDQEH
GLYLGHGLQWRWKUHHV\QGURPHVWKHEHKDYLRUDOW\SHZLWKORVVRILQVLJKWDQGDQH[WHQVLYH
FKDQJHLQSHUVRQDOLW\LQFOXGLQJDSDWK\GLVLQKLELWLRQREVHVVLRQVULWXDOVVWHUHRW\SLHVDQG
ORVVRIH[HFXWLYHVNLOOVSURJUHVVLYHQRQIOXHQWDSKDVLDZLWKGLVWXUEDQFHRIWKHH[SUHVVLYH
ODQJXDJHDVWKHGRPLQDQWIHDWXUHLQVRPHSDWLHQWVGRPLQDWHGZLWKFKDQJHLQVSHHFKVRXQG
SKRQHPLFDQGLQRWKHUVDVDUWLFXODWRU\SKRQHWLFVSHHFKDSUD[LDHUURUVRUH[SUHVVLYH
DJUDPPDWLVPZLWKWHUVHWHOHJUDSKLFSKUDVHVDQGWKHVHPDQWLFGHPHQWLDRUDSKDVLDZLWK
DQLPSDLUHGXQGHUVWDQGLQJRIZRUGPHDQLQJDQGRUREMHFWLGHQWLW\1HDU\HWDO:DUUHQ


HWDO&OLQLFDOO\DYDULDEOHRYHUODSEHWZHHQWKH)7'V\QGURPHVDQGWKH3DUNLQVRQ
SOXVV\QGURPHVDQGPRWRUQHXURQHGLVHDVH01'H[LVWV,QWKH,&'FULWHULD)7'LV
FODVVLILHGDVGHPHQWLDLQRWKHUVSHFLILFGLVHDVHV7KHWHUP3LFN¶VGLVHDVHLVXVHGZKLFKZDV
WKHRULJLQDOWHUPIRU)7'1RZ3LFN¶VGLVHDVHLVRQO\XVHGLQFDVHVZLWKVSHFLILFSDWKRORJ\RI
3LFNERGLHV3LFNERGLHVDUHLQWUDQHXURQDOLQFOXVLRQVRIUDQGRPO\DUUDQJHGILODPHQWRIWKH
WDXSURWHLQ7DNHGDHWDO,QWKH'60,9FULWHULD)7'LVFODVVLILHGDVGHPHQWLDGXHWR
RWKHUPHGLFDOFRQGLWLRQVEXWWKH'60SUHVHQWVVHSDUDWHFULWHULD
)7'LVDWDXRSDWK\FKDUDFWHUL]HGE\DVHOHFWLYHEUDLQGHJHQHUDWLRQLQYROYLQJIURQWDORU
WHPSRUDOOREHVRUERWK:DUUHQHWDO$WURSK\LVVHHQRQ05,7KHVHQVLWLYLW\RI
VWUXFWXUDO05,LVKLJKO\YDULDEOHWREHFDXVHWKHDWURSK\PD\YDU\DORWLQH[WHQW
DQGVHYHULW\7KHIOXRURGHR[\JOXFRVHSRVLWURQHPLVVLRQWRPRJUDSK\)'*3(7KDVDKLJKHU
VHQVLWLYLW\$EQRUPDOLWLHVLQFOXGLQJIURQWDOWHPSRUDORUIURQWRWHPSRUDOK\SRPHWDEROLVPDUH
VHHQ%HUWHOVRQDQG$MWDL,QVHPDQWLFGHPHQWLDWKHUHLVDVHOHFWLYHDV\PPHWULF
DQWHURLQIHULRUWHPSRUDOOREHFRUWLFDODWURSK\DQGK\SRPHWDEROLVPSUHGRPLQDWHO\LQWKHOHIW
KHPLVSKHUH,QSURJUHVVLYHQRQIOXHQWDSKDVLDSHULV\OYLDQFRUWLFHVLQWKHGRPLQDQW
KHPLVSKHUHPHGLDWLQJVSHHFKSURGXFWLRQDUHPRUHDIIHFWHG:DUUHQHWDO

Risk factors 
5HVHDUFKHUVIRXQGDVXEVWDQWLDOJHQHWLFFRPSRQHQWLQWKHGHYHORSPHQWRI)7'6L[XQUHODWHG
JHQHVZLWKPRUHWKDQUHSRUWHGPXWDWLRQVDUHDVVRFLDWHGZLWK)7')DUORZDQG)RURXG
$ERXWRIWKHFDVHVRI)7'DUHFDXVHGE\PXWDWLRQVLQWKUHHPDMRUJHQHVORFDWHG
DWFKURPRVRPH0$37DQG*51DQG&25)0XWDWLRQVLQWKHRWKHUWKUHHJHQHV
DUHUDUH7KHUHLVDVWURQJHUJHQHWLFDVVRFLDWLRQLQWKHEHKDYLRUDO)7'7KHVHPDQWLFGHPHQWLD
VHHPVWRDSSHDUVSRUDGLFDOO\)DUORZDQG)RURXG:DUUHQHWDO1RQJHQHWLF
ULVNIDFWRUVDUHQRWNQRZQ
Vascular dementia (VaD) 
9D'LVDKHWHURJHQHRXVFRQGLWLRQZKHQLWFRPHVWRHWLRORJ\DQGV\PSWRPV,WPD\EHVHHQ
VHFRQGDU\WRVWURNHEXWDOVREHGXHWRFKURQLFDUWHULRVFOHURVLVZLWKK\SRSHUIXVLRQOHDGLQJWR
VXEFOLQLFDOEUDLQLQMXU\DQGVLOHQWEUDLQLQIDUFWLRQ*RUHOLFNHWDO,QD1RUZHJLDQ
VWXG\RISDWLHQWVZLWKDILUVWHYHUVWURNHGHYHORSHGGHPHQWLD,KOH+DQVHQHWDO
$ODUJHUHYLHZIURPHVWLPDWHGWKDWDERXWRIWKHSDWLHQWVKDGGHPHQWLDEHIRUHWKHLU
ILUVWRYHUWVWURNHDQGGHYHORSHGGHPHQWLDDIWHUWKHLUILUVWVWURNH,IWKHSDWLHQWVKDGD


VHFRQGVWURNHPRUHWKDQGHYHORSHGGHPHQWLD3HQGOHEXU\DQG5RWKZHOO7KH
JHQHUDOFULWHULDIRUGHPHQWLDVKRXOGEHIXOILOOHGWRGLDJQRVH9D'7KHUHVKRXOGEHD
FRUUHODWLRQEHWZHHQWKHFOLQLFDOV\PSWRPVDQGWKHH[WHQWDQGORFDOL]DWLRQRIWKHYDVFXODU
FKDQJHVDQGDFRUUHODWLRQEHWZHHQGHPHQWLDDQGWKHSUHVHQFHRIFHUHEURYDVFXODUGLVHDVH
5RPDQHWDO9DVFXODUGHPHQWLDLVDVHSDUDWHGLDJQRVLVLQWKH,&'FULWHULD$Q
XQHTXDOGLVWULEXWLRQRIWKHGHILFLWVLQKLJKHUFRJQLWLYHIXQFWLRQVZLWKVRPHDIIHFWHGDQGRWKHUV
UHODWLYHO\VSDUHGLVUHTXLUHG&OLQLFDOO\WKHUHVKRXOGEHHYLGHQFHRIIRFDOEUDLQGDPDJHDQG
VLJQLILFDQWFHUHEURYDVFXODUGLVHDVHHWLRORJLFDOO\UHODWHGWRWKHGHPHQWLD9DVFXODUGHPHQWLDLV
DFFRUGLQJWRWKH,&'GLYLGHGLQWRWKHVXEW\SHVDFXWHRQVHWDIWHUVWURNHPXOWLLQIDUFW
GHPHQWLDVXEFRUWLFDOYDVFXODUGHPHQWLDPL[HGFRUWLFDODQGVXEFRUWLFDOYDVFXODUGHPHQWLD
RWKHUYDVFXODUGHPHQWLDDQGXQVSHFLILHG,QWKH'60,9DQG'60FULWHULDYDVFXODU
GHPHQWLDKDVLWVRZQLQGLYLGXDOFULWHULD7KHUHLVDYDULDWLRQLQWKHFRXUVHRI9D'²LWPD\EH
VWDWLFUHPLWWLQJRUSURJUHVVLYH'LVWXUEDQFHVLQJDLWLQFRQWLQHQFHFKDQJHVLQPRRGRU
SHUVRQDOLW\UHGXFHGSV\FKRPRWRULFVSHHGDQGH[HFXWLYHG\VIXQFWLRQDUHIUHTXHQWO\SUHVHQW
EXWQRWVSHFLILFIRU9D'5RPDQHWDO
7KHUHDUHPDQ\FRPPRQULVNIDFWRUVIRU9D'$'DQGVWURNHDVIRU$'DQGVWURNHHJDWULDO
GHILEULOODWLRQK\SHUWHQVLRQGLDEHWHVPHOOLWXVDQGK\SHUFKROHVWHUROHPLD$V\QHUJLFHIIHFW
EHWZHHQ$'DQGFHUHEURYDVFXODUGLVHDVHSUREDEO\H[LVWVZKLFKJLYHVDPL[HGSUHVHQWDWLRQ
EHWZHHQWKHWZRGLVRUGHUV*RUHOLFNHWDO
Alcohol-related dementia (ARD) 
$OFRKROLFGHPHQWLDLVFDXVHGE\ORQJWHUPKHDY\GULQNLQJWKDWGDPDJHVEUDLQFHOOVRUFDXVHV
KHDOWKSUREOHPVWKDWOHDGWREUDLQGDPDJH7KHW\SLFDOLPSDLUPHQWVVHHQLQ$5'LQFOXGH
GHILFLWVLQDEVWUDFWLQJDELOLWLHVVKRUWWHUPPHPRU\DQGGLVWXUEHGYHUEDOIOXHQF\EXWQR
G\VQRPLDRUDQRPLD2VOLQHWDO3V\FKLDWULFSUREOHPVDUHFRPPRQLQSDWLHQWVZLWK
DOFRKROLQGXFHGGHPHQWLD7KHVHSDWLHQWVGHYHORSDSDWK\LUULWDELOLW\DQGUHVWLYHQHVVWKDW
UHVXOWVIURPGDPDJHWRWKHIURQWDOOREHV$FFRUGLQJWRWKHFODVVLILFDWLRQRI2VOLQHWDOWKH
V\PSWRPVRIGHPHQWLDVKRXOGSHUVLVWDWOHDVWGD\VDIWHUWKHODVWH[SRVXUHWRDOFRKRODQGEH
FDXVHGE\GLUHFWQHXURWR[LFHIIHFWV7KHFRQVXPSWLRQRIDOFRKROVKRXOGEHDWOHDVWXQLWV
SHUZHHNIRUPHQDQGXQLWVIRUZRPHQIRUPRUHWKDQILYH\HDUV'HPHQWLDVKRXOGEH
VXSSRUWHGE\WKHSUHVHQFHRIRWKHUHQGRUJDQGDPDJHDWD[LDRUSHULSKHUDOVHQVRU\
SRO\QHXURSDWK\&RJQLWLYHV\PSWRPVVKRXOGVWDELOL]HRULPSURYHDQGQHXURLPDJLQJRI
YHQWULFXODURUVXOFDOGLODWDWLRQVKRXOGLPSURYHZLWKSURORQJHGDEVWLQHQFH&HUHEHOODUDWURSK\


HVSHFLDOO\RIWKHYHUPLVDOVRVXSSRUWVWKHGLDJQRVLV2VOLQHWDO$5'LVQRWD
VHSDUDWHGLDJQRVLVLQWKH,&'FULWHULD,QWKH'60,9FULWHULDWKHUHLVDQHWLRORJLFDO
VXEW\SHFDOOHGDOFRKROLQGXFHGSHUVLVWLQJGHPHQWLDLWLVFDOOHGVXEVWDQFHPHGLFDWLRQLQGXFHG
1&'LQWKH'069&ULWHULDIRUDOFRKROLQGXFHGSHUVLVWHQWGHPHQWLDLQWKH'60,9LQFOXGH
PHPRU\LPSDLUPHQWDQGRQHRUPRUHRIWKHIROORZLQJFRJQLWLYHGLVWXUEDQFHVDSKDVLD
DSUD[LDDJQRVLDDQGRUGLVWXUEDQFHLQH[HFXWLYHIXQFWLRQLQJ7KHVHGHILFLWVVKRXOGFDXVH
VLJQLILFDQWLPSDLUPHQWLQIXQFWLRQLQJDQGUHSUHVHQWDVLJQLILFDQWGHFOLQHIURPDSUHYLRXVOHYHO
RIIXQFWLRQLQJ7KHGHILFLWVPXVWQRWRFFXUGXULQJWKHFRXUVHRIDGHOLULXPDQGPXVWSHUVLVW
DIWHUWKHXVXDOGXUDWLRQRIVXEVWDQFHLQWR[LFDWLRQRUZLWKGUDZDO$SDWLHQWKLVWRU\RIDEXVH
SK\VLFDOH[DPLQDWLRQRUODERUDWRU\ILQGLQJVWKDWWKHGHILFLWVDUHHWLRORJLFDOO\UHODWHGWRWKH
SHUVLVWLQJHIIHFWVRIDOFRKROXVHFDQVXSSRUWWKHGLDJQRVLV&RPSDUHGWRWKHFODVVLILFDWLRQRI
2VOLQWKHUHLVQRTXDQWLILFDWLRQRIWKHFRQVXPSWLRQRIDOFRKRORUHQGRUJDQGDPDJHWR
VXSSRUWWKHGLDJQRVLV
:HUQLFNH.RUVDNRII¶V6\QGURPH:.6ZKLFKLVUHODWHGWRQXWULWLRQDOGHILFLHQF\RIYLWDPLQ
%WKLDPLQHLVRIWHQVHHQDPRQJDOFRKROLFVDIWHUPDQ\\HDUVRIDOFRKRODEXVH,WPD\EH
WKHFKURQLFVWDWHDIWHUD:HUQLFNH¶VHQFHSKDORSDWK\ZKLFKLVDQDFXWHVWDWHRIDOFRKRO
LQWR[LFDWLRQ7KHW\SLFDOFOLQLFDOSLFWXUHLQFOXGHVFRQIXVLRQDWD[LDDQGRSKWDOPRSOHJLD:.6
PD\DOVRGHYHORSVORZO\DIWHUPDQ\\HDUVRIPDOQXWULWLRQ1DUGRQHHWDO7KHPRVW
FKDUDFWHULVWLFV\PSWRPVDUHSURIRXQGUHWURJUDGHDQGDQWHURJUDGHDPQHVLDDQGFRQIDEXODWLRQ
7KH\RIWHQKDYHQRUPDOORQJWHUPPHPRU\DQGRWKHULQWHOOHFWXDOIXQFWLRQVLQWDFWDWOHDVWLQ
WKHHDUO\VWDJHV7KHWUHDWPHQWLVWKLDPLQHEXWDPQHVLDRIWHQUHPDLQVDIWHUWUHDWPHQW
1DUGRQHHWDO
Treatment
Pharmacological treatment 
7KHSKDUPDFRORJLFDOWUHDWPHQWVGHYHORSHGIRUGHPHQWLDDUHGHYHORSHGIRU$'7KHUHLVVWLOO
QRWUHDWPHQWDYDLODEOHWKDWKDVSURYHQWRUHYHUVHVWDELOL]HRUVORZGRZQWKHFRXUVHRI$'
7KHGUXJVRQWKHPDUNHWKDYHRQO\PRGHVWDQGWLPHOLPLWHGV\PSWRPDWLFHIIHFWDQGDUHQRW
GLVHDVHPRGLI\LQJ
)LYHQHXURWUDQVPLWWHUEDVHGGUXJVKDYHEHHQDSSURYHGIRUFOLQLFDOXVHIRU$'
$FHW\OFKROLQHVWHUDVHLQKLELWRUV$&K(,ZHUHDSSURYHGIRUWKH$PHULFDQPDUNHWLQWKH
EHJLQQLQJRIWKHV7KH\UHGXFHWKHGHJUDGDWLRQRIDFHW\OFKROLQHDQGWKHUHE\LQFUHDVH


ERWKWKHOHYHODQGGXUDWLRQRIDFWLRQDWWKHQLFRWLQHUHFHSWRUV7KHILUVWGUXJWDFULQH
K\GURFKORULGH&RJQH[KDGDVKRUWKDOIWLPHDQGVRPHVHULRXVVLGHHIIHFWIRULQVWDQFH
KHSDWLFWR[LFLW\DQGLVQRORQJHULQXVH7KHWKUHHRWKHUVGRQHSH]LOK\GURFKORULGH
$ULFHSWULYDVWLJPLQHWDUWUDWH([HORQDQGJDODQWDPLQHK\GUREURPLGH5HPLQ\ODUH
VWLOOLQXVHDQGKDYHVKRZQPRGHVWHIIHFWRQFRJQLWLRQDQGIXQFWLRQLQSDWLHQWVZLWKPLOGWR
PRGHUDWH$'DQG3DUNLQVRQ'LVHDVH'HPHQWLD3''EXWQRWLQYDVFXODUGHPHQWLD+RQLJ
DQG%R\GYDQGH*OLQGHWDO7KHILIWKGUXJLQXVHLVWKH1PHWK\O'DVSDUWDWH
10'$UHFHSWRUDQWDJRQLVWPHPDQWLQHK\GURFKORULGH(EL[DZKLFKZDVDSSURYHGLQWKH
86LQ7KLVGUXJLQKLELWVWKHDFWLYLW\RIDQRWKHUWUDQVPLWWHUJOXWDPDWHZKLFKPD\EH
WR[LFWRWKHQHUYHFHOOVLQKLJKGRVHV,QVWXGLHVLWKDVVKRZQDPRGHVWV\PSWRPDWLFHIIHFWLQ
PRGHUDWHWRVHYHUH$'DOVRDVDXJPHQWDWLYHWKHUDS\WRJHWKHUZLWK$&K(,V:KHQLWFRPHV
WRRWKHUGUXJVVXFKDVDVSLULQVWHURLGV16$,'VKRUPRQHUHSODFHPHQWJLQJNRELORED
YLWDPLQVDQGGLHWDU\VXSSOHPHQWVUHYLHZVKDYHQRWIRXQGDQ\JRRGHYLGHQFHIRUHIILFDF\
+RQLJDQG%R\GYDQGH*OLQGHWDO
)RUWKHWUHDWPHQWRI%HKDYLRUDODQG3V\FKLDWULF6\PSWRPVLQ'HPHQWLD%36'
FKROLQHVWHUDVHLQKLELWRUVKDYHRQO\DPRGHVWHIIHFWDFFRUGLQJWRDUHYLHZIURP5RGGDHW
DO$QWLSV\FKRWLFVKDYHDOVRVKRZQDPRGHVWHIIHFWEXWWKHXVHRIDQWLSV\FKRWLFVLV
DVVRFLDWHGZLWKVHULRXVVLGHHIIHFWVDQGLQFUHDVHGPRUWDOLW\LQWKLVJURXSRISDWLHQWV,IJLYHQ
LWVKRXOGEHJLYHQLQORZGRVHVDQGIRUDVKRUWSHULRGRIWLPH'XHWRWKHPRGHVWHIIHFWVDQG
SRWHQWLDOO\VHULRXVVLGHHIIHFWVDQWLFRQYXOVDQWPRRGVWDELOL]HUFDQQRWEHUHFRPPHQGHG
DFFRUGLQJWRDUHYLHZIURP.RQRYDORYHWDO,QVLJQLILFDQWGHSUHVVLRQ
DQWLGHSUHVVDQWVVXFKDV665,VDQG615,VPD\EHHIIHFWLYHEXWWKHHYLGHQFHIRUHIIHFWLQPLOG
FDVHVRIGHSUHVVLRQLVQRWFOHDU+RQLJDQG%R\GYDQGH*OLQGHWDO
5HFHQWO\WKHJRDOKDVEHHQWRGHYHORSGUXJVWKDWFRXOGPRGLI\WKHSURJUHVVLRQRI$'(IIRUWV
KDYHEHHQPDGHWRGHYHORSGUXJVWKDWUHGXFHWKHDP\ORLGEHWDSURGXFWLRQVHFUHWDVH
LQKLELWRUVLQKLELWWKHDJJUHJDWLRQRIDP\ORLGSODTXHVRUGHUDQJHWKHPDQGLQFUHDVHWKH
FOHDUDQFHRIDP\ORLGEHWDYLDDFWLYHRUSDVVLYHLPPXQRWKHUDS\RUGUXJVWKDWPD\SUHYHQWWDX
SURWHLQSKRVSKRU\ODWLRQ1RQHRIWKHVHGUXJVKDYHUHVXOWHGLQDGHPRQVWUDEO\HIIHFWLYH
WKHUDS\+RQLJDQG%R\G5DILL
Non-pharmacological treatment 
7KHFKDOOHQJHLQFRPSDULQJQRQSKDUPDFRORJLFDOWUHDWPHQWVLVWKHODFNRIKLJKTXDOLW\
VWXGLHV7KHKHWHURJHQHLW\RIWKHQRQSKDUPDFRORJLFDOVWXGLHVFRPSOLFDWHVWKHFRPSDULVRQRI


WKHYDULRXVLQWHUYHQWLRQVDQGFRPSDULVRQZLWK³FDUHDVXVXDO´:RRGVHWDO&DUULRQHW
DO6WLOOVRPHVWXGLHVKDYHIRXQGPRGHVWHIIHFWVRQFRJQLWLYHIXQFWLRQXVLQJ
FRJQLWLRQRULHQWHGDSSURDFKHVVXFKDVFRJQLWLYHWUDLQLQJUHKDELOLWDWLRQDQGVWLPXODWLRQ7KH
HIIHFWLVTXLWHXQVWDEOHDQGWHQGVWRGLVDSSHDUDIWHUWKHLQWHUYHQWLRQLVFRPSOHWHG%DOODUGHW
DOE:RRGVHWDO&DUULRQHWDO6RPHVWXGLHVKDYHDOVRVKRZQDQHIIHFW
RQTXDOLW\RIOLIH7KHVHVWXGLHVLQFOXGHVWXGLHVZLWKRFFXSDWLRQDOWKHUDSLHVDQGH[HUFLVH
LQWHUYHQWLRQVZKLFKDOVRVORZGRZQIXQFWLRQDOGHFOLQH7KHUHPD\DOVREHDQDGGLWLYHHIIHFW
LQFRPELQDWLRQZLWK$&K(,WKHUDS\%UDLQWUDLQLQJJDPHVKDYHQRWEHHQSURYHQWREHQHILW
SDWLHQWVZLWK$'%DOODUGHWDOE
,QQXUVLQJKRPHVSHUVRQFHQWHUHGFDUH3&&KDVEHHQVKRZQWRUHGXFH%36'$JLWDWLRQ
SV\FKRVLVDQGGHSUHVVLYHV\PSWRPVZHUHUHGXFHGDIWHULQWHUYHQWLRQZLWK3&&,WDOVR
DIIHFWHGWKHTXDOLW\RIWKHSDWLHQWV¶OLIH5RNVWDGHWDO
Caregiver burden 
7DNLQJFDUHRIDSHUVRQZLWKGHPHQWLDFDQEHDEXUGHQ7KHV\PSWRPVDQGQDWXUHRIWKH
GLVRUGHUGHPDQGDORWDQGWKHFRQVHTXHQFHVFRXOGEHLVRODWLRQDQGGHSUHVVLRQLQWKH
FDUHJLYHU$VWKHGLVHDVHSURJUHVVHVWKHSDWLHQWVDUHLQQHHGRIPRUHVXSSRUW,QWKH86
DSSUR[LPDWHO\RIWKHVHSDWLHQWVDUHFDUHGIRUDWKRPHE\IDPLO\PHPEHUV,Q1RUZD\
DSSUR[LPDWHO\RIWKHSDWLHQWVZLWKGHPHQWLDOLYHDWKRPHZLWKVXSSRUWE\WKHIDPLO\,QD
PHWDDQDO\VLV3LQTXDUWDQG6|UHQVHQIRXQGDVWURQJDVVRFLDWLRQEHWZHHQEHKDYLRUDOSUREOHPV
RIWKHSDWLHQWVDQGFDUHJLYHUEXUGHQ7KLVDVVRFLDWLRQZDVVWURQJHUWKDQRWKHUVWUHVVRUVVXFKDV
WKHSDWLHQWV¶FRJQLWLYHDQGSK\VLFDOLPSDLUPHQW3LQTXDUWDQG6RUHQVHQ,QDQRWKHU
PHWDDQDO\VLV3LQTXDUWDQG6|UHQVHQIRXQGVLJQLILFDQWSRRUHUKHDOWKDPRQJFDUHJLYHUVLQ
JHQHUDOWKDQQRQFDUHJLYHUV3LQTXDUWDQG6RUHQVHQ7KHGLIIHUHQFHZDVSDUWLFXODUO\
JUHDWEHWZHHQFDUHJLYHUVRISDWLHQWVZLWKGHPHQWLDDQGQRQFDUHJLYHUV$QLQFUHDVHGUDWHRI
GHSUHVVLRQKDVEHHQUHSRUWHGLQWKLVJURXSRIFDUHJLYHUV3LQTXDUWDQG6RUHQVHQ
+RZHYHUFRSLQJVWUDWHJLHVLQIOXHQFHWKHEXUGHQRIFDUH&DUHJLYHUVWKDWWKLQNWKH\DUHLQ
FRQWURODQGXVHPRUHDFWLYHFRSLQJVWUDWHJLHVDUHOHVVGHSUHVVHGWKDQFDUHJLYHUVZKRGRQRW
EHOLHYHWKH\DUHLQFRQWURORIWKHLUVWUHVVIXOVLWXDWLRQ7KHVHFDUHJLYHUVXVHSDVVLYHFRSLQJ
VWUDWHJLHVZLWKDYRLGDQFHDQGDUHPRUHEXUGHQHG7LPHVSHQWZLWKWKHSDWLHQWVDQG\RXQJHU
DJHRIWKHSDWLHQWVLVDOVRDVVRFLDWHGZLWKPRUHEXUGHQV%UXYLNHWDO


1.2.4 Biomarkers in MCI and AD 
0&,LVDFOLQLFDOGLDJQRVLV+RZHYHULQUHVHDUFKDQGLQVSHFLDOFOLQLFDOVLWXDWLRQVELRPDUNHUV
PD\SOD\DUROHLQLGHQWLI\LQJ$'SDWKRORJ\LQWKHKHWHURJHQHRXVJURXSRI0&,SDWLHQWV
%LRPDUNHUVKDYHEHHQVKRZQWRSUHGLFWSURJUHVVLRQRI0&,WRGHPHQWLDWRSUHGLFWGHPHQWLD
GXHWR$O]KHLPHU¶VGLVHDVHDQGWRLQFUHDVHWKHSUREDELOLW\RI0&,GXHWR$'HVSHFLDOO\
ZKHQWKHSDWLHQWVKDYHV\PSWRPVRWKHUWKDQPHPRU\FRPSODLQWV$OEHUWHWDO/RSH]
%LRPDUNHUVPD\EHGLYLGHGLQWRWKRVHGHWHFWLQJDP\ORLGEHWD$ȕDQGWKRVHGHWHFWLQJ
QHXURQDOLQMXU\([DPSOHVRI$ȕELRPDUNHUVDUHFHUHEURVSLQDOIOXLG&6)DP\ORLGȕDQG
SRVLWURQHPLVVLRQWRPRJUDSK\3(7DP\ORLGLPDJLQJ2QHRIWKHILUVWSDWKRORJLFDOVLJQVLQ
$'LV$ȕGHSRVLWLRQLQH[WUDFHOOXODUSODTXHVLQWKHEUDLQ,Q&6)ORZHUOHYHOVRI$ȕLV
PHDVXUHGDVDVLJQRI$'&DUERQ3LWWVEXUJK&RPSRXQG%3L%3(7SUHFHGHVVWUXFWXUDO
FKDQJHVLQVXEMHFWVZLWK0&,ZKLFKLQGLFDWHVWKDWWKHDP\ORLGGHSRVLWLRQRFFXUVILUVW
IROORZHGE\QHXURQDOORVV-DFNHWDO%LRPDUNHUVGHWHFWLQJQHXURQDOLQMXU\RIWKH
EUDLQDUHLQFUHDVHGOHYHOVRIWRWDOWDXSURWHLQWWDXDQGWKHPRUHVSHFLILFLQFUHDVHGOHYHORI
SKRVSKRU\ODWHGWDXSWDXSURWHLQWKDWFDQEHPHDVXUHGLQ&6))XUWKHUPRUHUHGXFHG
KLSSRFDPSDOYROXPHRUPHGLDOWHPSRUDOOREHDWURSK\DQGDP\JGDODFDQEHVHHQRQVWUXFWXUDO
PDJQHWLFUHVRQDQFHLPDJLQJ05,DVDELRPDUNHUIRU$'YDQ5RVVXPHWDO)XUQH\
HWDO(QJHGDOHWDOD5HGXFHGEUDLQJOXFRVHPHWDEROLVPPHDVXUHGZLWK
IOXRURGHR[\JOXFRVH)'*3(7RUUHGXFHGSHUIXVLRQLQWHPSRURSDULHWDOFRUWH[VHHQRQVLQJOH
SKRWRQHPLVVLRQWRPRJUDSK\63(&7PD\EHXVHIXODVELRPDUNHUVIRU$'DVZHOO$OEHUWHW
DO
7KHUHDUHOLPLWDWLRQVLQXVLQJELRPDUNHUVLQ0&,WRSUHGLFWGHPHQWLD)LUVWWKHUHLVDJUHDW
YDULDELOLW\LQ$'EHFDXVHQHJDWLYH&6)ELRPDUNHUVGRQRWH[FOXGHLQFLSLHQW$O]KHLPHU¶V
GLVHDVH6WUXFWXUDO05,PD\EHGLIILFXOWWRLQWHUSUHWEHFDXVHRIJUHDWYDULDELOLW\ZLWK
LQFUHDVLQJDJH6RPHUHVHDUFKJURXSVKDYHIRXQGVPDOOHUKLSSRFDPSDOYROXPHVLQ0&,
SDWLHQWVFRPSDUHGWRQRUPDOFRQWUROV6RLQLQHQHWDORWKHUVGRQRW/DDNVRHWDO
7KHUHDUHIHZFRPSDUDWLYHVWXGLHVFRPSDULQJELRPDUNHUVZLWKRQHDQRWKHUDQGWKHUH
DUHIHZVWXGLHVWKDWYDOLGDWHWKHELRPDUNHUVZLWKSRVWPRUWHPH[DPLQDWLRQ0RVWVWXGLHVKDYH
LQFOXGHGKLJKO\VHOHFWHGSDWLHQWVIURPVHFRQGOLQHPHPRU\FOLQLFVDQGIHZVWXGLHVKDYHEHHQ
FDUULHGRXWLQXQVHOHFWHGSRSXODWLRQV7KHUHLVOLWWOHNQRZOHGJHRIZKLFKYDULDEOHVDUHRI
VLJQLILFDQWLPSRUWDQFHIRUWKHSURJUHVVLRQUDWHDQGWLPHRISURJUHVVLRQWRGHPHQWLD$OVR
OLWWOHLVNQRZQRIWKHRXWFRPHZKHQFRQIOLFWLQJUHVXOWVRIWKHYDOLGLW\RIWKHELRPDUNHUVDUH
UHSRUWHG%LRPDUNHUVDUHQRWDOZD\VFOHDUO\SRVLWLYHRUQHJDWLYH,WLVDOVRLPSRUWDQWWRNQRZ


WKDWELRPDUNHUVDUHQRWVSHFLILFWKH\FDQEHVHHQLQFRQGLWLRQVRWKHUWKDQ$'WRR$OEHUWHW
DO/RSH]
$QRWKHUFKDOOHQJHLQELRPDUNHUUHVHDUFKLVWKHRYHUODSSLQJRIPDMRUEUDLQSDWKRORJLHV$V
PXFKDVRI$'SDWLHQWVDOVRKDYHVHYHUHFHUHEURYDVFXODUGLVHDVHVDQGQHDUO\DOOSDWLHQWV
ZLWKVHYHUHFHUHEURYDVFXODUGLVHDVHVKDYHVXEVWDQWLDO$'SDWKRORJ\HVSHFLDOO\WKHROGHVWROG
+H\PDQHWDO/HZLVHWDO,QDGGLWLRQ/%'DQG$'DOVRRIWHQFRH[LVW/LP
HWDODQGDOOWKUHHSDWKRORJLHVDUHVHHQLQPDQ\ROGSDWLHQWV,QFHHWDO
Inflammation 
5HFHQWO\WKHUHKDVEHHQDQLQFUHDVHGIRFXVRQUHVHDUFKWRVWXG\WKHLQIOXHQFHRIWKHLPPXQH
V\VWHPDQGFKURQLFLQIODPPDWLRQRQWKHSDWKRJHQHVLVRIFDUGLRYDVFXODUGLVHDVHPXOWLSOH
VFOHURVLVGLDEHWHVDQGFDQFHUDQGPDMRUGHSUHVVLRQ/RZJUDGHLQIODPPDWLRQLVDOVR
DVVRFLDWHGZLWKFKDQJHVLQEUDLQVWUXFWXUHWKDWFRXOGSUHFLSLWDWHQHXURGHJHQHUDWLYHFKDQJHV
DVVRFLDWHGZLWKGHPHQWLDV/HRQDUG
Cytokines 
&\WRNLQHVDUHFHQWUDOLQWKHK\SRWKHVLVSURSRVHGWRH[SODLQFKURQLFLQIODPPDWLRQ&\WRNLQHV
DUHQRQDQWLERG\SURWHLQVWKDWFDQEHSURGXFHGE\DZLGHUDQJHRIFHOOW\SHVVXFKDV
PDFURSKDJHVLQWKHEORRGDQGPLFURJOLDLQWKHEUDLQ7KHVHDUHFHOOVWKDWKDYHWKHFDSDELOLW\
WRSKDJRF\WDWHRWKHUFHOOVEDFWHULDVPDOOSDUWLFOHVDQGPRUH&\WRNLQHVPHGLDWHLQWHUFHOOXODU
FRPPXQLFDWLRQV7KHUHDUHDERXWGLIIHUHQWF\WRNLQHVDOOZLWKVSHFLILFUHFHSWRUVRQWKHLU
VXUIDFH7KHUHOHDVHRIF\WRNLQHVLVUHJXODWHGWKURXJKGLIIHUHQWPHFKDQLVPVDQGWKHUHVXOWLVD
FRPSOH[QHWZRUNLQYROYLQJIHHGEDFNORRSVDQGFDVFDGHVRILPPXQHUHVSRQVHIRUH[DPSOH
7KLVUHVSRQVHGHSHQGVRQV\QHUJLVWLFRUDQWDJRQLVWLFDFWLRQVDQGLWVYDULRXVFRPSRQHQWV$VD
UHVXOWRIWKHLUSOHLRWURSLVPLWLVGLIILFXOWWRSLQSRLQWWKHVSHFLILFDFWLRQVRILQGLYLGXDO
F\WRNLQHV:LOVRQHWDO
,Q$'SDWLHQWVPLFURJOLDKDVEHHQIRXQGFORVHWRWKHDP\ORLGSODTXHV+DJDHWDODQG
LQ&6)WKHUHDUHDOWHUHGFRQFHQWUDWLRQVRIF\WRNLQHVLQYROYHGLQLQIODPPDWLRQ0DWWVVRQHW
DO3URLQIODPPDWRU\F\WRNLQHVLQWKH&6)FRUUHODWHZLWKWKHOHYHOVRIWDXDQG$ȕLQ
SDWLHQWVZLWK0&,ZKRODWHUSURJUHVVWR$'7DUNRZVNLHWDO6WXGLHVKDYHIRXQG
DFWLYDWLRQRIYDULRXVSURLQIODPPDWRU\PDUNHUVLQSDWLHQWVZLWK$'RIPLOGGHJUHHDQGLQ
SDWLHQWVZLWK0&,FRPSDUHGWRHOGHUO\GLVHDVHIUHHFRQWUROV7DUNRZVNLHWDO%HUPHMR
HWDO/RZJUDGHV\VWHPLFLQIODPPDWLRQDOVRKDVEHHQGHWHFWHGLQWKHSHULSKHUDOEORRG


RISDWLHQWVZLWKODWHRQVHW$'=XOLDQLHWDODQGKLJKHUSHULSKHUDOLPPXQHDFWLYLW\LV
IRXQGLQ$'WKDQLQ0&,SDWLHQWV3DUNHUHWDO6XFKDQDFWLYLW\LVDOVRIRXQGWR
SUHGLFWFRQYHUVLRQIURP0&,WR$''LQL]HWDO7KHUHIRUHDQLQIODPPDWRU\UHVSRQVH
PD\EHDQHDUO\ELRPDUNHULQ$'GHYHORSPHQWDQGWKHFKDQJHVLQFLUFXODWLQJPDUNHUVDUH
SRVVLEO\UHODWHGWRWKHSURJUHVVLRQRI$'/HRQDUG
7KLVSURLQIODPPDWRU\VWDWHPD\DOVREHDWULJJHUWRVHFRQGDU\SDWKRORJLFDOHYHQWV,WPD\
PHGLDWHV\QDSWLFG\VIXQFWLRQPLWRFKRQGULDOG\VIXQFWLRQZLWKDFWLYDWLRQRIR[LGDWLYHVWUHVV
DQGQHXURGHJHQHUDWLRQ0HGHLURVHWDO&XQQLQJKDPHWDO7KHVHELRPDUNHUV
DUHVWLOORQO\XVHGIRUUHVHDUFKSXUSRVHV
Stress and cortisol 
)XUWKHUPRUHEDVDOFRUWLVROHOHYDWLRQKDVEHHQVKRZQWREHDVVRFLDWHGZLWKUHGXFHG
KLSSRFDPSDOYROXPHDQGPHPRU\LPSDLUPHQW/XSLHQHWDO,QRQHVWXG\RYHUQLJKW
XULQDU\H[FUHWLRQRIFRUWLVRODQGFRJQLWLYHIXQFWLRQZHUHPHDVXUHGLQHOGHUO\SHRSOHZLWKQR
GHPHQWLDGLVRUGHU7KH\ZHUHIROORZHGXSDIWHU\HDUV7KRVHZLWKWKHKLJKHVWFRUWLVROOHYHO
DWEDVHOLQHKDGWKHKLJKHVWULVNRIFRJQLWLYHLPSDLUPHQW\HDUVODWHU.DUODPDQJODHWDO

1.3 Behavioral and psychological symptoms in 
dementia (BPSD) 
5HFHQWO\WKHWHUP³QHXURSV\FKLDWULFV\PSWRPV´136LQFOXGLQJERWKSV\FKLDWULFDQG
EHKDYLRUDOV\PSWRPVLQGHPHQWLDKDVEHHQXVHGPRUHHVSHFLDOO\E\QHXURORJLVWV7KH
FRQFHSW³EHKDYLRUDODQGSV\FKRORJLFDOV\PSWRPVLQGHPHQWLD´%36'LVVWLOOSUHIHUUHGLQ
(XURSHDQGLQWKHQH[WYHUVLRQRIWKH,&'FULWHULD,&'WKHWHUP%36'ZLOOEHXVHG7KLV
WKHVLVZLOOXVH%36'
%36'RFFXUVLQWKHPDMRULW\RISDWLHQWVZLWKGHPHQWLDDWVRPHWLPHDQGLVSDUWRIWKHGLVHDVH
SURFHVV$FFRUGLQJWRWKH,&'FULWHULDIRUGHPHQWLDDGHFOLQHLQHPRWLRQDOFRQWURO
PRWLYDWLRQRUDFKDQJHLQVRFLDOEHKDYLRULVPDQGDWRU\IRUWKHGLDJQRVLVRIGHPHQWLD7KH
SUHYDOHQFHUDWHVPHDVXUHGZLWKWKH1HXURSV\FKLDWULF,QYHQWRU\13,&XPPLQJVHWDO
DUHIRXQGWREHDERXWDPRQJKRPHOLYLQJSHRSOHZLWKGHPHQWLDDQGWRRI
WKRVHZLWKGHPHQWLDOLYLQJLQQXUVLQJKRPHV/\NHWVRVHWDO=XLGHPDHWDO
:HW]HOVHWDO%HUJKHWDOD6HOEDHNHWDOE:KLFKRIWKHV\PSWRPVWKDW


DUHPRVWSURPLQHQWYDULHVRYHUWLPHEXWWKHUHLVDWHQGHQF\WKDWWKHVHYHULW\DQGSUHYDOHQFH
RIDIIHFWLYHV\PSWRPVGHFUHDVHVDQGWKHEHKDYLRUDOV\PSWRPVHVSHFLDOO\DSDWK\DQG
DJLWDWLRQLQFUHDVHDVWKHGHPHQWLDGLVRUGHUZRUVHQV$JLWDWLRQDQGDSDWK\DUHPRVWSUHYDOHQW
DWWKHODWHVWDJHVRIGHPHQWLD=XLGHPDHWDO:HW]HOVHWDO6HOEDHNHWDO
D$ODUJH1RUZHJLDQQXUVLQJKRPHVWXG\ZKHUHWKHSDWLHQWVZHUHIROORZHGIRU
PRQWKVIRXQGWKDWDVWKH%36'IOXFWXDWHGDSDWK\DQGLUULWDELOLW\VKRZHGWKHKLJKHVWDQG
KDOOXFLQDWLRQVDQGHXSKRULDVKRZHGWKHORZHVWFXPXODWLYHSUHYDOHQFHUDWH6HOEDHNHWDO
D$QHZV\PSWRPWHQGVWRDSSHDUZKHQDQRWKHUGLVDSSHDUV,QWKHEHJLQQLQJRIWKH
GLVRUGHUHDFKW\SHRIGHPHQWLDKDVLWVRZQFKDUDFWHULVWLF%36'V\PSWRPHJYLVXDO
KDOOXFLQDWLRQVLQ'/%PRUHGHSUHVVLRQLQ9D'LUULWDELOLW\LQHDUO\$'GLVLQKLELWLRQLQ
)7'EXWDVWKHGHPHQWLDSURJUHVVHVWKHUHDUHGLIIHUHQWFRXUVHVRILQGLYLGXDO%36'
LQGHSHQGHQWRIWKHGHPHQWLDW\SH7KHQDWXUDOFRXUVHRIWKHV\PSWRPVPD\EHGLIILFXOWWR
SUHGLFW7KHSDWLHQWVDUHDOVRPRUHYXOQHUDEOHWRGHOLULXPZLWKSURJUHVVLRQRIWKHGLVHDVH
6HOEDHNHWDOD
6HOE NDQG(QJHGDOSHUIRUPHGDIDFWRUDQDO\VLVRIWKH13,DQGIRXQGDIRXUIDFWRUVROXWLRQ
DIIHFWLYHV\PSWRPVLQFOXGLQJGHSUHVVLRQDQGDQ[LHW\SV\FKRVLVLQFOXGLQJGHOXVLRQDQG
KDOOXFLQDWLRQDJLWDWLRQLQFOXGLQJDJLWDWLRQDQGLUULWDELOLW\DQGDSDWK\DVDVWDQGDORQH
V\PSWRP6HOEDHNDQG(QJHGDO7KHVHILQGLQJVDUHDOPRVWLQDFFRUGDQFHZLWKWZR
RWKHUIDFWRUDQDO\VHVRIWKH13,V$DOWHQHWDO%HUJKHWDOD
%36'OHDGVWRDQLQFUHDVHLQWKHQXPEHURIFRQWDFWVZLWKWKHKHDOWKFDUHVHUYLFHVDQGDQ
LQFUHDVHLQWKHFRVWVRIFDUH)LQNHO$JLWDWLRQLVDVVRFLDWHGZLWKKLJKHUFDUHJLYHU
VWUHVVQRWRQO\IRUIDPLO\FDUHJLYHUVEXWDOVRIRUWKHVWDIILQQXUVLQJKRPHV6HOEDHNHWDO
E
7KHULVNRIQXUVLQJKRPHSODFHPHQWLQFUHDVHVZLWKWKH%3'6V\PSWRPORDG,QDFRQWUROOHG
LQWHUYHQWLRQVWXG\RI\HDUVGXUDWLRQLQWHUYHQWLRQWRUHGXFH%36'GHOD\HGQXUVLQJKRPH
SODFHPHQWE\DERXW\HDUV7KHFDUHJLYHU¶VZHOOEHLQJLPSURYHG7KH\KDGJUHDWHU
WROHUDQFHIRUWKHSDWLHQW¶VPHPRU\DQGEHKDYLRUSUREOHPVLPSURYHGVDWLVIDFWLRQZLWKWKH
VXSSRUWSURYLGHGE\IDPLO\DQGIULHQGVDQGIHZHUV\PSWRPVRIGHSUHVVLRQ0LWWHOPDQHWDO
'HSUHVVLRQLVRQHRIWKHPRVWSUHYDOHQW%36'DWOHDVWLQWKHHDUO\VWDJHVRIGHPHQWLD


1.4 Depression and MCI 
7KHLQFLGHQFHDQGSUHYDOHQFHRI0&,LVVLJQLILFDQWO\KLJKHULQSDWLHQWVZLWKGHSUHVVLRQWKDQ
LQSDWLHQWVZLWKRXWGHSUHVVLRQ*HGDHWDO7KHSHUVLVWHQFHRIGHSUHVVLRQLQROGSHRSOH
LVDVVRFLDWHGZLWKSURJUHVVLRQRI0&,WRGHPHQWLD+RXGHHWDODQGWKHVHSDWLHQWV
RIWHQKDYHPRUHGHSUHVVLYHV\PSWRPVHDUO\LQWKHFRXUVHRIGHPHQWLDDVZHOO*DUUH2OPRHW
DO3DWLHQWVZLWK0&,DQGFRPRUELGGHSUHVVLRQPRUHWKDQGRXEOHWKHULVNRI
GHYHORSLQJGHPHQWLDFRPSDUHGWR0&,SDWLHQWVZLWKRXWGHSUHVVLRQDQGWKH\GRDOVRVHHPWR
KDYHDIDVWHUFRJQLWLYHGHFOLQH7KH\DOVRKDYHDSRRUUHVSRQVHWRWUHDWPHQWZLWK
DQWLGHSUHVVDQWV0RGUHJRDQG)HUUDQGH]'HSUHVVLRQLQ0&,PD\EHFRQVLGHUHGD
SUHFOLQLFDOVLJQRIGHPHQWLD/LHWDODQGWKHWZRFRQGLWLRQVPD\EHGXHWRWKHVDPH
QHXURELRORJLFDOSURFHVVHV+HXQHWDO6RPHDUJXHWKDWWKHUHPD\EHDFRQWLQXXP
IURPODWHOLIHGHSUHVVLRQWKURXJK0&,DQGWRGHPHQWLDIRUDVXEJURXSRISDWLHQWV3DQ]DHW
DO
$SRSXODWLRQEDVHGFRKRUWVWXG\RIFRJQLWLYHO\QRUPDOVXEMHFWVZLWKDIROORZXSWLPHRI
\HDUVUHSRUWHGWKDWWKHVHYHULW\RIGHSUHVVLYHV\PSWRPVDWEDVHOLQHSUHGLFWHGWKHWLPHWR
GHYHORSPHQWRI0&,LQ$32(İQHJDWLYHSHRSOHEXWQRWLQ$32(İFDUULHUV'HDQHWDO
7KHH[SODQDWLRQIRUWKLVDVVRFLDWLRQLVQRWNQRZQ
1.5 Depression and dementia 
Risk factor for dementia or an early symptom of dementia? 
'HPHQWLDDQGGHSUHVVLRQDUHWZRFRQGLWLRQVWKDWFDQFRH[LVWRUEHSUHVHQWVHSDUDWHO\
'HSUHVVLRQHDUOLHULQOLIHPD\EHDULVNIDFWRUIRUGHPHQWLD-RUP2ZQE\HWDO
DQGDKRVSLWDOVWXG\IURP'HQPDUNIRXQGWKDWWKHORQJWHUPULVNRIGHYHORSLQJGHPHQWLD
LQFUHDVHGIRUHDFKDGPLVVLRQWRKRVSLWDOIRUGHSUHVVLRQRUELSRODUGLVRUGHU.HVVLQJDQG
$QGHUVHQ6LPLODUILQGLQJVZHUHIRXQGLQDFRPPXQLW\EDVHGVWXG\'RWVRQHWDO
$UHFHQWPHWDDQDO\VLVRISRSXODWLRQEDVHGSURVSHFWLYHFRKRUWVWXGLHVPHDQIROORZ
XS\HDUVIRXQGWKDWGHSUHVVLRQODWHLQOLIHZDVDVVRFLDWHGZLWKDQLQFUHDVHGWKHULVNRIDOO
FDXVHVRIGHPHQWLD/DWHOLIHGHSUHVVLRQLQFUHDVHGWKHULVNRIYDVFXODUGHPHQWLDPRUHWKDQLW
LQFUHDVHGWKHULVNRI$'EXWLWZDVLQGHSHQGHQWO\DULVNIDFWRUIRUERWK$'DQG9D'LQROGHU
DGXOWV'LQL]HWDO,QD6ZHGLVKORQJLWXGLQDOVWXG\RIPHQFRQVFULSWHGIRUPDQGDWRU\
PLOLWDU\VHUYLFHDQGIROORZHGIRU\HDUVGHSUHVVLRQWRJHWKHUZLWKDOFRKROLQWR[LFDWLRQ
DQGORZFRJQLWLYHIXQFWLRQDWEDVHOLQHZHUHWKHVWURQJHVWLQGHSHQGHQWULVNIDFWRUVIRU


GHYHORSPHQWRIHDUO\RQVHWGHPHQWLD1RUGVWURPHWDO$OOQLQHLQGHSHQGHQWULVN
IDFWRUVDOFRKROLQWR[LFDWLRQVWURNHXVHRIDQWLSV\FKRWLFGUXJVGHSUHVVLRQIDWKHU¶VGHPHQWLD
GUXJLQWR[LFDWLRQRWKHUWKDQDOFRKROORZFRJQLWLYHIXQFWLRQDWEDVHOLQHKLJKV\VWROLFEORRG
SUHVVXUHDWEDVHOLQHDQGORZKHLJKWIRXQGLQWKLVVWXG\KDGDQPXOWLSOLFDWLYHHIIHFWDQG
DFFRXQWHGIRURIWKHFDVHVRIHDUO\RQVHWGHPHQWLDLGHQWLILHG
5HYHUVLEOHFRJQLWLYHLPSDLUPHQWLQFRQQHFWLRQZLWKGHSUHVVLRQODWHLQOLIHRIWHQFDOOHG
SVHXGRGHPHQWLDLVDOVRVKRZQWREHDVWURQJSUHGLFWRURIODWHUGHYHORSPHQWRIGHPHQWLD
$OH[RSRXORVHWDO6DH])RQVHFDHWDO$FFRUGLQJWRRQHVWXG\PDQ\RIWKHVH
GHSUHVVHGSDWLHQWVPDLQWDLQHGVRPHIRUPRIFRJQLWLYHLPSDLUPHQWDIWHUUHPLVVLRQRI
GHSUHVVLRQDQGDVPDQ\DVRIWKHVHSDWLHQWVGHYHORSLUUHYHUVLEOHGHPHQWLDZLWKLQWKUHH
\HDUVRIIROORZXS$OH[RSRXORVHWDO6HYHUDODXWKRUVKDYHTXHVWLRQHGZKHWKHU
GHSUHVVLRQFRXOGEHWKHILUVWVLJQRILQFLSLHQWGHPHQWLDLQDGGLWLRQRIEHLQJDULVNIDFWRUIRU
ODWHUFRJQLWLYHLPSDLUPHQWRUGHPHQWLDDWOHDVWLIWKHRQVHWRIGHSUHVVLRQLVFORVHULQWLPHWR
WKHGHYHORSPHQWRIGHPHQWLD6DH])RQVHFDHWDO%DUQHVHWDOGD6LOYDHWDO
'HSUHVVLRQLQ\RXQJHUSHRSOHZLWKGHPHQWLDLVDOVRRIWHQVHHQDPRQJSHRSOHZLWKD
KLVWRU\RISUHYLRXVGHSUHVVLRQ/\NHWVRVDQG2OLQ5RVQHVVHWDO5HFHQWO\
9LODOWD)UDQFKDQGFROOHDJXHVIRXQGWKDWODWHOLIHGHSUHVVLRQZLWKH[HFXWLYHG\VIXQFWLRQ
LQFUHDVHGWKHULVNRIGHYHORSPHQWRIGHPHQWLDDQG$'LQGHSHQGHQWRIWKHVHYHULW\RI
GHSUHVVLRQ9LODOWD)UDQFKHWDO
Previous depression and the type of dementia 
7KHUHDUHVRPHFRQWUDGLFWLYHILQGLQJVFRQFHUQLQJWKHDVVRFLDWLRQEHWZHHQSUHYLRXV
GHSUHVVLRQDQGWKHW\SHRIGHPHQWLDHJZKHWKHUUHFXUUHQWGHSUHVVLRQHDUOLHULQOLIHLVPRUH
DVVRFLDWHGZLWK9D'WKDQZLWK$'.HVVLQJ'LQL]UHSRUWHGDVWURQJHUDVVRFLDWLRQ
ZLWKGHSUHVVLRQDQG9D'WKDQZLWK$'LQWKHPHWDDQDO\VLV'LQL]HWDO'HSUHVVLRQ
LQPLGOLIHDQGODWHOLIHDUHDVVRFLDWHGZLWKDQLQFUHDVHGULVNRIERWK$'DQG9D'LQRQH
VWXG\,QDKXJHORQJLWXGLQDOVWXG\WKHDXWKRUVIRXQGWKDWWKHULVNRI$'ZDVGRXEOHGDQGWKH
ULVNRI9D'ZDVWULSOHGLIWKHSDWLHQWKDGRQHRUPRUHHSLVRGHVRIGHSUHVVLRQHDUOLHULQOLIH
%DUQHVHWDO7KHDXWKRUVVDLGUHFXUUHQWGHSUHVVLRQODWHLQOLIHPD\UHIOHFWWKH
GHYHORSPHQWRIFHUHEURYDVFXODUFKDQJHVWKDWPD\SUHGLVSRVHIRU9D'
Depression as a comorbid condition to dementia          
7KHPRVWIUHTXHQWFRPRUELGSV\FKLDWULFGLVRUGHULQGHPHQWLDLVGHSUHVVLRQZLWKD
SUHYDOHQFHUDWHDWV\QGURPHOHYHORIDQGDWGLVRUGHUOHYHORIUHJDUGOHVVRIWKH


GHJUHHRIGHPHQWLD2OLQHWDOD/\NHWVRVDQG2OLQ%DUFDHWDOE7KLVLV
QRWRQO\IRXQGLQWKH:HVWHUQZRUOGEXWDOVRLQORZLQFRPHFRXQWULHVDQGDFURVVGLIIHUHQW
FXOWXUHV6KDKHWDO6WDUNVWHLQHWDOE&KDKLQHHWDO7KHSUHYDOHQFHRI
GHSUHVVLRQLQGHPHQWLDYDULHVFRQVLGHUDEO\LQGLIIHUHQWVWXGLHVDQGGHSHQGVRQWKH
SRSXODWLRQVVWXGLHGPHDVXUHPHQWVFDOHVDQGGLDJQRVWLFFULWHULDEHLQJXVHG2OLQHWDO
D2QHUHDVRQIRUWKHGLVFUHSDQF\PD\EHWKDWWKHV\PSWRPVRIGHSUHVVLRQDUHQRW
DOZD\VSURQRXQFHGDQGV\PSWRPVRIGHSUHVVLRQDQGGHPHQWLDPD\RYHUODS%DOODUGHWDO
6WDUNVWHLQHWDOHYHQWKRXJKDOODXWKRUVGRQRWDJUHHWKDWWKHV\PSWRPVRIWKH
WZRFRQGLWLRQVRYHUODSVLJQLILFDQWO\(QJHGDOHWDO'XULQJWKHFRXUVHRIGHPHQWLD
PRUHGHSUHVVLYHV\PSWRPVDUHIRXQGDPRQJWKRVHZLWKVXEFRUWLFDOGHPHQWLDVVXFKDV9D'
3DUNLQVRQ¶VGLVHDVHDQG+XQWLQJWRQ¶VGLVHDVHFRPSDUHGWRWKRVHZLWKFRUWLFDOGHPHQWLDV
%DUFDHWDO$'SDWLHQWVZLWKVXEFRUWLFDOSDWKRORJ\ZKLWHPDWWHUOHVLRQVKDYHPRUH
GHSUHVVLYHV\PSWRPVWKDQWKRVHZLWKRXW$OH[RSRXORVHWDO'HHSZKLWHPDWWHU
OHVLRQVRIWHQVHHQLQSDWLHQWVZLWKGHPHQWLDDUHDVVRFLDWHGZLWKFKURQLFGHSUHVVLRQ
Depression and the severity of dementia 
,WLVK\SRWKHVL]HGWKDWGHSUHVVLRQLQFDVHVRIPLOGGHPHQWLDLVFDXVHGE\SV\FKRORJLFDOIDFWRUV
VXFKDVWKHSDWLHQW¶VLQVLJKWLQWRKLVRUKHUIXQFWLRQDOGHFOLQHORVVRIPHPRU\IXQFWLRQDQG
G\VIXQFWLRQLQHYHU\GD\DFWLYLWLHVZKLOHGHSUHVVLRQLQVHYHUHO\GHPHQWHGSDWLHQWVFRXOGEH
H[SODLQHGE\VWUXFWXUDOFKDQJHVRIWKHEUDLQ7KHKLJKSUHYDOHQFHUDWHRIGHSUHVVLRQLQWKHODWH
VWDJHRIWKHGLVHDVHPRVWSUREDEO\LQGLFDWHVWKDWELRORJLFDOIDFWRUVRUIXQFWLRQDOGHFOLQHPLJKW
EHLPSRUWDQWDVGHPHQWLDSURJUHVVHV
$IHZDXWRSV\VWXGLHVKDYHVKRZQWKDWFHOOORVVLQGRUVDOUDSKHVHURWRQLQDQGORFXV
FRHUXOHXVQRUDGUHQDOLQLQ$'SDWLHQWVZHUHDVVRFLDWHGZLWKFKURQLFGHSUHVVLRQEHIRUHGHDWK
)RUVWOHWDO2QHSRVWPRUWHPVWXG\VKRZHGWKDWGDPDJHVLQDP\JGDODRI$'SDWLHQWV
ZHUHDVVRFLDWHGZLWKGHSUHVVLRQ/RSH]HWDO$QRWKHUH[SODQDWLRQIRUSHUVLVWHQW
GHSUHVVLRQLQ$'DQGGHPHQWLDLQJHQHUDOFRXOGEHH[SODLQHGE\FHUHEURYDVFXODUIDFWRUVDV
GHVFULEHGLQWKLVPDQXVFULSW
1HZHUVWXGLHVKDYHQRWFRQILUPHGWKDWLQVLJKWLQWRKDYLQJGHPHQWLDLVDVVRFLDWHGZLWKDQ
LQFUHDVHGULVNRIGHSUHVVLRQ/\NHWVRVDQG2OLQ(YHQDQG:HLQWUDXE7KHVH
VWXGLHVKDYHQRWIRXQGDFRUUHODWLRQEHWZHHQGHSUHVVLYHV\PSWRPVDQGDZDUHQHVVRI
FRJQLWLYHGHILFLWV3UHYLRXVO\LWZDVWKRXJKWWKDWGHSUHVVLYHV\PSWRPVZHUHPRUHFRPPRQLQ
WKHHDUO\VWDJHVRIGHPHQWLD7KLVSUREDEO\UHIOHFWVWKHIDFWWKDWGLDJQRVLQJGHSUHVVLRQ


EHFRPHVLQFUHDVLQJO\GLIILFXOWDVWKHOHYHORIFRJQLWLYHLPSDLUPHQWZRUVHQV2OLQHWDO
D1RVXFKDVVRFLDWLRQFRXOGEHIRXQGLQDV\VWHPDWLFOLWHUDWXUHUHYLHZGRQHWRJDLQ
PRUHLQVLJKWLQWRWKHDVVRFLDWLRQEHWZHHQVHYHULW\RI$'DQGSUHYDOHQFHRIFRPRUELG
GHSUHVVLRQ9HUNDLNHWDO
Symptoms 
'HSUHVVLRQLQGHPHQWLDSUHVHQWVLWVHOILQDKHWHURJHQHWLFZD\6DGQHVVLVFRPPRQLQ
GHSUHVVLRQDPRQJSDWLHQWVZLWKDQGZLWKRXWGHPHQWLD$VWXG\RIGHSUHVVHG$'SDWLHQWV
IRXQGWKDWWKHVDPHV\PSWRPVZHUHDOVRSUHVHQWLQSDWLHQWVZLWKRXWGHPHQWLD6DGQHVVORVV
RILQWHUHVWDJLWDWLRQUHWDUGDWLRQDQGORVVRIFRQFHQWUDWLRQZHUHWKHPRVWFRPPRQV\PSWRPV
(QJHGDOHWDO2WKHUVWXGLHVDOVRIRXQGWKDWGHSUHVVHGSDWLHQWVZLWK$'KDYHVLPLODU
GHSUHVVLYHV\PSWRPVWRWKRVHZLWKRXWGHPHQWLD&KHPHULQVNLHWDO6WDUNVWHLQHWDO
E$SDWK\LVQRWQHFHVVDULO\DV\PSWRPRIGHSUHVVLRQHYHQWKRXJKLWPD\EHDPDUNHURU
SURGURPDOVWDJHRIGHSUHVVLRQLQGHPHQWLD6WDUNVWHLQHWDOE$ORQJLWXGLQDOQXUVLQJ
KRPHVWXG\VKRZHGWKDWDSDWK\DQGGHSUHVVLRQZHUHGLVWLQFWFOLQLFDOHQWLWLHV6HOEDHNHWDO
D2WKHUVIRXQGWKHVDPH(YHQDQG:HLQWUDXE7KHVHYHULW\RIVLJQVDQG
V\PSWRPVRIGHSUHVVLRQLQGHPHQWLDPD\EHOHVVSURQRXQFHGWKDQGXULQJDPDMRUGHSUHVVLYH
HSLVRGH6\PSWRPVRIGHSUHVVLRQLQGHPHQWLDFDQLQFOXGHDQ[LHW\DJLWDWLRQVRFLDOLVRODWLRQ
ZLWKGUDZDOORVVRILQWHUHVWRULUULWDELOLW\2OLQHWDOD%DUFDHWDOEXWWKHVH
V\PSWRPVDUHDOVRFRPPRQV\PSWRPVRIGHPHQWLD7KDWPD\FRPSOLFDWHERWKDVVHVVPHQW
DQGWUHDWPHQWRIDSDWLHQW$'SDWLHQWVUHSRUWGLPLQLVKHGDELOLW\WRFRQFHQWUDWHVOHHS
GLVWXUEDQFHVIHHOLQJVRIZRUWKOHVVQHVVRUH[FHVVLYHJXLOWPRUHRIWHQWKDQGHSUHVVHGHOGHUO\
ZLWKRXW$'(YHQDQG:HLQWUDXE
Traditional and new provisional criteria 
7KHV\PSWRPVRIGHSUHVVLRQLQGHPHQWLDPD\EHOHVVLQWHQVHWKDQLQSDWLHQWVZLWKRXW
GHPHQWLDDQGUHFHQWO\WKHUHKDVEHHQDGLVFXVVLRQDERXWWKHYDOLGLW\RIWKHWUDGLWLRQDO
GLDJQRVWLFFULWHULD,&'DQG'60,9IRUGHSUHVVLRQLQGHPHQWLD,QDQHZVHWRI
GLDJQRVWLFFULWHULDIRUGHSUHVVLRQLQVXEMHFWVZLWKGHPHQWLDZHUHSURSRVHGFDOOHGWKH
3URYLVLRQDO'LDJQRVWLF&ULWHULDIRU'HSUHVVLRQRI$O]KHLPHU'LVHDVH3'&G$'2OLQHWDO
E7KHVHQHZFULWHULDZHUHPRGLILHGIURPWKH'60,9FULWHULDIRUPDMRUGHSUHVVLRQ
,QVWHDGRIILYHRUPRUHV\PSWRPVWKHSDWLHQWPXVWKDYHWKUHHRUPRUHV\PSWRPVRI
GHSUHVVLRQWRIXOILOOWKHFULWHULDIRUPDMRUGHSUHVVLRQ7KHSUHVHQFHRILUULWDELOLW\DQGVRFLDO
ZLWKGUDZDOZHUHDGGHGDVWZRQHZV\PSWRPVRIGHSUHVVLRQLQWKLVVSHFLDOSDWLHQWJURXS7KH
V\PSWRPORVVRILQWHUHVWRUSOHDVXUHZDVUHYLVHGVRLWUHIOHFWVDOHVVSRVLWLYHDIIHFWRU


SOHDVXUHLQWKHSDWLHQWVWRZDUGVRFLDOFRQWDFWDQGXVXDODFWLYLWLHVDQGGLVPLVVHGDELOLW\WR
FRQFHQWUDWHZDVUHPRYHG6HH7DEOH$FFRUGLQJWRWKH3'&G$'WKHV\PSWRPVPXVWQRW
EHSUHVHQWQHDUO\HYHU\GD\EXWPD\KDYHDIOXFWXDWLQJFRXUVH6XLFLGDOWKRXJKWVDQG
PHODQFKROLFV\PSWRPVDUHOHVVHPSKDVL]HGLQ3'&G$'DQGSV\FKRVRFLDOIDFWRUVPD\EHRI
OHVVLPSRUWDQFH8VLQJWKH3'&G$'PRUH$'SDWLHQWVDUHFRQVLGHUHGGHSUHVVHGWKDQZLWK
WKHFULWHULDRI'60,9DQG,&'(YHQDQG:HLQWUDXE(QJHGDOHWDO
Table 6. Provisional diagnostic criteria for depression of Alzheimer Disease
A. Three or more of the following symptoms have been present during the same 2-week 
period and represent a change from previous functioning: at least one of the symptoms 
is either 1) depressed mood or 2) decreased positive affect or pleasure. 
1) Clinically significant depressed mood (e.g. depressed, sad, hopeless, discouraged, 
tearful) 
2) Decreased positive affect of pleasure in response to social contacts or usual activities 
3) Social isolation or withdrawal 
4) Disruption of appetite 
5) Disruption to sleep 
6) Psychomotor changes (e.g. agitation or retardation) 
7) Irritability 
8) Fatigue or loss of energy 
9) Feelings of worthlessness, hopelessness or excessive or inappropriate guilt 
10) Recurrent thoughts of death, suicidal ideas, plan or attempt 
B. All criteria are met for Dementia of the Alzheimer type (DSM-IV-TR) 
C. The symptoms cause clinically significant distress or disruption in functioning 
D. The  symptoms do not occur exclusively during the course of delirium 
E. The Symptoms are not due to the direct physiological effect of a substance (e.g. drug of 
abuse or a medication 
F. The symptoms are not better accounted for by other conditions such as major depressive 
disorders, bipolar disorder, bereavement, schizophrenia, schizoaffective disorder, 
psychosis of Alzheimer disease, anxiety disorder, or substance-related disorder. 

Prognosis 
7KHSHUVLVWHQFHUDWHVRIGHSUHVVLRQDPRQJFRJQLWLYHLPSDLUHGDQGGHPHQWHGSDWLHQWVOLYLQJDW
KRPHYDU\IURPWRLQGLIIHUHQWVWXGLHV+DXSWHWDO*DUUH2OPRHWDO


6WHLQEHUJHWDO7KHGLIIHUHQWSHUVLVWHQFHUDWHVPD\UHIOHFWYDULDWLRQVLQWKHJURXSVRI
SDWLHQWVEHLQJH[DPLQHGDQGGLIIHUHQWGLDJQRVWLFWRROVEHLQJXVHG,QPRVWVWXGLHVDFXWRII
SRLQWRQDGHSUHVVLRQVFDOHLVXVHGWRGHILQHGHSUHVVLRQDQGGLDJQRVHVDUHVHOGRPPDGHWKLV
FRXOGEHRQHIDFWRUWKDWH[SODLQVWKHGLIIHUHQFHVLQSHUVLVWHQFHUDWHV+RZHYHUGHSUHVVLYH
V\PSWRPVYDU\GXULQJWKHFRXUVHRIGHPHQWLDDQGWKH\RIWHQEHFRPHOHVVVHYHUHZLWKWKH
SURJUHVVLRQRIGHPHQWLD$DOWHQHWDO6HOEDHNHWDOD$OOWKHVHILJXUHVDUH
XQVHFXUHEHFDXVHIHZORQJWHUPIROORZXSVWXGLHVRIGHSUHVVLRQLQGHPHQWLDKDYHEHHQ
SXEOLVKHG6RPHVWXGLHVUHSRUWWKDWWKHV\PSWRPVYDU\RYHUWLPH2OLQHWDODDQG
SHUVLVWLQWRRIWKHSDWLHQWV/\NHWVRVDQG2OLQ%DUFDHWDOD%HUJKHW
DO,QPRVWVWXGLHVWKHIROORZXSLVWRRVKRUWWRVD\DQ\WKLQJIRUVXUHDERXWWKH
GXUDWLRQPRQWKVXSWRRQH\HDU,QDRQH\HDUIROORZXSVWXG\DPRQJSHRSOHLQFDUH
IDFLOLWLHVPRUHWKDQRIGHSUHVVLRQKDGUHVROYHGGXULQJWKDW\HDULQGHSHQGHQWO\RI
SKDUPDFRORJLFDOWUHDWPHQW7KHUHLVOLPLWHGSXEOLVKHGGDWDRQWKHLPSDFWRIGHSUHVVLRQRQ
PRUELGLW\DQGPRUWDOLW\2OLQHWDODEXWVWXGLHVIRXQGDKLJKHUPRUWDOLW\UDWHDPRQJ
SDWLHQWVZLWKFRPRUELGGHSUHVVLRQ%DUFDHWDOD7KHULVNRIEHLQJDGPLWWHGWR
LQVWLWXWLRQDOFDUHVHHPVWRLQFUHDVHDPRQJSDWLHQWVZLWKFRPRUELGGHSUHVVLRQLQGHPHQWLD
6WDUNVWHLQHWDO
0DQ\RIWKHVDPHYDVFXODUULVNIDFWRUVDUHVHHQLQGHSUHVVLRQDQGGHPHQWLD.LYLSHOWRHWDO
$OPHLGDHWDO7HSHUDQG2
%ULHQ.LYLSHOWRDQG6RORPRQ,WLV
SRVVLEOHWKDWWKHVDPHXQGHUO\LQJFRQGLWLRQPD\EHUHVSRQVLEOHIRUERWKGLVRUGHUV7KHUHIRUH
OLIHVW\OHDQGSKDUPDFRORJLFDOLQWHUYHQWLRQVPD\KDYHFRQVLGHUDEOHLPSDFWRQUHGXFLQJ
GHSUHVVLRQLQGHPHQWLDRUDWOHDVWSRVWSRQLQJWKHRQVHWRIGHPHQWLD.LYLSHOWRDQG6RORPRQ

Possible interaction between MCI, AD and late life depression 
$O]KHLPHU¶VGLVHDVH$'DQGGHSUHVVLRQLQHOGHUO\VXEMHFWVKDYHPDQ\ELRORJLFDOIDFWRUVLQ
FRPPRQ$'DQGODWHOLIHGHSUHVVLRQVKDUHWKHVDPHYDVFXODUULVNIDFWRUV0DQ\RIWKHVDPH
QHXURGHJHQHUDWLYHFKDQJHVLQWKHKLSSRFDPSXVDQGRWKHUSDUWVRIWKHEUDLQWKDWDUHIRXQGLQ
WKHEUDLQLQ$'DQGRWKHUGHPHQWLDVDUHDOVRVHHQLQGHSUHVVLRQ/HRQDUG
&KURQLFLQIODPPDWLRQLVFRQVLGHUHGFHQWUDOLQWKHSDWKRJHQHVLVRIPDMRUGHSUHVVLRQ5HVXOWV
IURPVWXGLHVLQGLFDWHWKDWLQIODPPDWRU\SURFHVVHVF\WRNLQHVPD\SOD\DSDWKRJHQLFUROHLQ
GHSUHVVLYHGLVRUGHUV/HRQDUG7XPRUQHFURVLVIDFWRU71)ĮLQWHUOHXNLQ,/DQG
DUHH[DPSOHVRIF\WRNLQHVWKDWDUHUDLVHGLQGHSUHVVLRQDQGLQWKHHOGHUO\7KHVHF\WRNLQHV


LQLWLDWHGLIIHUHQWFDVFDGHVVXFKDVDQDFWLYDWLRQRIWKHK\SRWKDODPLFSLWXLWDU\DGUHQDO+3$
D[LVZLWKSURGXFWLRQRIJOXFRFRUWLFRLGV,QDGGLWLRQWKHSURGXFWLRQRIQHXURSURWHFWLYH
VXEVWDQFHVLVLQKLELWHGZKLFKVWUHQJWKHQVWKHF\WRNLQHV¶F\WRWR[LFHIIHFW6RPHVWXGLHVKDYH
IRXQGDKLJKFRUUHODWLRQEHWZHHQWKHVHYHULW\RIGHSUHVVLRQDQGWKHOHYHOVRISUR
LQIODPPDWRU\F\WRNLQHV7KRPDVHWDO&DUDFLHWDO$ZLGHUDQJHRI
LQIODPPDWRU\PDUNHUVW\SLFDOO\DEVHQWLQWKHQRUPDOHOGHUO\SRSXODWLRQKDYHEHHQIRXQGLQ
$'7KHVHPDUNHUVRIWHQFRUUHVSRQGWRWKRVHIRXQGLQPDMRUGHSUHVVLRQ&\WRNLQHVDUHIRXQG
LQWKHLQIODPPDWRU\SURFHVVHVORFDWHGFORVHWRWKHDP\ORLGSODTXHVLQ$',IZHSUHVXPHWKDW
WKHF\WRNLQHVVHUYHVLPLODULQWHUFHOOXODUDQGLQWUDFHOOXODUVLJQDOLQJSURFHVVHVLQPLFURJOLDDQG
DVWURF\WHVDVWKH\GRLQWKHSHULSKHU\FKURQLFF\WRNLQHSURGXFWLRQPLJKWEHF\WRWR[LFDQG
PLJKWVWLPXODWHWKHSURGXFWLRQRIEHWDDP\ORLG7KHUHIRUHLWLVUHDVRQDEOHWREHOLHYHWKDWWKH
WZRFRQGLWLRQVFDQLQWHUDFWZLWKHDFKRWKHU,WLVK\SRWKHVL]HGWKDWWKHSURJUHVVLRQIURP
GHSUHVVLRQWRGHPHQWLDFRXOGUHVXOWIURPWKHFKURQLFLQIODPPDWRU\FKDQJHVVHHQLQ
GHSUHVVLRQ7KLVPD\H[SODLQZK\FKURQLFPDMRUGHSUHVVLRQLVDIUHTXHQWSUHOXGHWRGHPHQWLD
LQWKHHOGHUO\SDWLHQW/HRQDUG,QDGGLWLRQDSRVWPRUWHPVWXG\REVHUYHGPRUH
KLSSRFDPSDOSODTXHVDQGWDQJOHVLQSDWLHQWVZLWK$'WKDWKDGDOLIHWLPHKLVWRU\RIGHSUHVVLRQ
WKDQ$'SDWLHQWVZLWKRXWGHSUHVVLRQ5DSSHWDO
$OVR$SR(HFDUULHUVZLWK$'VKRZHGDKLJKHUVSRQWDQHRXVSURGXFWLRQRI,/EHWDDQGD
VLJQLILFDQWDVVRFLDWLRQZDVIRXQGEHWZHHQEHKDYLRULQWKHSDWLHQWVZLWKGHPHQWLDDQG,/
SURGXFWLRQ$FRQQHFWLRQEHWZHHQLQIODPPDWLRQDQGWKHHIIHFWRI$SRH(DOOHOHLQWKH
GHYHORSPHQWDQGSURJUHVVLRQRI$'PLJKWH[LVW2OJLDWLHWDO$QRWKHUIROORZXS
VWXG\VKRZHGWKDW$SR(HFDUULHUVZLWKDGLDJQRVLVRI0&,DQGFRPRUELGGHSUHVVLRQKDYHD
KLJKHUULVNRIGHYHORSLQJ$O]KHLPHU
VGLVHDVHWKDQ0&,SDWLHQWVIUHHRIGHSUHVVLRQ0RGUHJR
DQG)HUUDQGH]7KXVLWPLJKWEHWKDWWUHDWPHQWZLWKDQWLLQIODPPDWRU\DJHQWVFRXOG
VORZGRZQWKH$O]KHLPHUSURJUHVVLQVRPHSDWLHQWVHVSHFLDOO\LQWKRVHZLWKFRPRUELG
GHSUHVVLRQ5DQGRPL]HGFRQWUROOHGWULDOVKDYHQRWVKRZQDQ\HIIHFWVRIVXFKWUHDWPHQWEXW
WKHVHWULDOVGLGQRWVHOHFWSDWLHQWVZLWKWKHGRXEOHGLDJQRVLVRI$'DQGGHSUHVVLRQDQGGLGQRW
FRQVLGHUWKHHIIHFWRIWKH$SR(JHQRW\SH
Treatment 
7KHJXLGHOLQHVIRUWUHDWLQJGHSUHVVLRQLQGHPHQWLDDUHSUHWW\PXFKWKHVDPHDVIRUGHSUHVVLRQ
LQROGDJHZLWKRXWGHPHQWLD+RZHYHUWKHGRFXPHQWDWLRQRIWKHHIIHFWLVPXFKSRRUHU
/\NHWVRVDQG/HH6RPHSV\FKRORJLFDOLQWHUYHQWLRQVKDYHVKRZQVRPHHIIHFWV7KH
FKDOOHQJHZKHQFRPSDULQJGLIIHUHQWVWXGLHVLVWKHKHWHURJHQHLW\LQPHWKRGVDQGLQWHUYHQWLRQV


2IWHQWKHUHLVOLWWOHHYLGHQFHDYDLODEOHIRUGLIIHUHQWSV\FKRVRFLDOLQWHUYHQWLRQVDQGWKHVWXGLHV
DUHDOVRRIWHQVPDOO/LYLQJVWRQHWDO)HZVWXGLHVRIDFFHSWDEOHTXDOLW\ZHUHIRXQGLQ
DV\VWHPDWLFUHYLHZRISV\FKRORJLFDOLQWHUYHQWLRQIURP5HJDQDQG9DUDQHOOL
3DWLHQWVZLWK0&,DQGHDUO\VWDJHGHPHQWLDPD\EHQHILWIURPWDLORUHGLQWHUYHQWLRQVVXFKDV
SUREOHPVROYLQJDQGFRJQLWLYHEHKDYLRUDOWKHUDS\7KHHYLGHQFHZDVEHVWIRUVWXGLHVZLWKD
SUREOHPVROYLQJDSSURDFK5HJDQDQG9DUDQHOOL+RZHYHUVRPHRIWKHHIIHFWIRXQGLQ
WKHVHVWXGLHVPD\EHGXHWRWKHSRVLWLYHHIIHFWDFKLHYHGE\WDNLQJSDUWLQDVWXG\UDWKHUWKDQ
WKHLQWHUYHQWLRQLWVHOIFDOOHGWKH+DZWKRUQHHIIHFW3V\FKRVRFLDOLQWHUYHQWLRQVVKRXOGEHWULHG
LQPLOGWRPRGHUDWHGHSUHVVLRQ/\NHWVRVDQG/HHZKLFKLVDOVRWKHUHFRPPHQGDWLRQ
IRUWKHWUHDWPHQWRIGHSUHVVLRQRIPLOGGHJUHHLQSDWLHQWVZLWKRXWGHPHQWLDLQ1RUZD\
+HOVHGLUHNWRUDWHW
$QWLGHSUHVVDQWVDUHFRQVLGHUHGVDIHIRUSDWLHQWVZLWKGHSUHVVLRQDQGGHPHQWLDEXWPD\KDYH
VHYHUHVLGHHIIHFWVLQVRPHSDWLHQWV6HYHUDOUDQGRPL]HGFRQWUROOHGWULDOV5&7KDYHEHHQ
FRQGXFWHGWRFRPSDUHDQWLGHSUHVVDQWVDQGSODFHER0RVWRIWKHPKDYHLQFOXGHGDORZQXPEHU
RISDWLHQWV7KHVWXGLHVYDU\FRQFHUQLQJWKHW\SHRIDQWLGHSUHVVDQWPHGLFDWLRQGXUDWLRQRI
VWXG\SHULRGLQFOXVLRQDQGH[FOXVLRQFULWHULDW\SHDQGVHYHULW\RIGHPHQWLDDQGGHSUHVVLRQ$
VWXG\E\%DQHUMHHHWDOUDQGRPL]HG$'SDWLHQWVLQWRWKUHHJURXSV7ZRJURXSV
UHFHLYHGDQWLGHSUHVVDQWDQGRQHJURXSUHFHLYHGDSODFHER7KHUHZDVQRGLIIHUHQFHEHWZHHQ
WKHWKUHHJURXSVDIWHURUZHHNV%DQHUMHHHWDO0RVWRIWKHVWXGLHVVKRZHG
GLVDSSRLQWLQJUHVXOWV7KUHHPHWDDQDO\VHVRIJRRGTXDOLW\RISKDUPDFRORJLFDOWUHDWPHQWIRU
GHSUHVVLRQLQGHPHQWLDKDYHEHHQSXEOLVKHG7ZRRIWKHPVKRZZHDNHYLGHQFHIRUWKH
HIILFDF\RIDQWLGHSUHVVDQWIRUGHSUHVVLRQLQSDWLHQWVZLWKGHPHQWLD%DLQVHWDO1HOVRQ
DQG'HYDQDQGZKLOHRQHLVPRUHSRVLWLYH7KRPSVRQHWDO+RZHYHUVRPH
SDWLHQWVEHQHILWIURPDQWLGHSUHVVDQWVVRWKH\VKRXOGEHFRQVLGHUHGLQWKHPRGHUDWHWRVHYHUH
GHSUHVVLRQJURXS/\NHWVRVDQG/HH%HUJKHWDOE
7UDGLWLRQDOO\(&7LVVHOGRPXVHGLQGHSUHVVLRQDPRQJSDWLHQWVZLWKGHPHQWLDEHFDXVHRIWKH
SUHVXPHGULVNRIGHOLULXP7KHUHIRUHIHZVWXGLHVFRQVLGHULQJWKHHIIHFWDQGVDIHW\DUHFDUULHG
RXW+RZHYHUVRPHVWXGLHVKDYHIRXQG(&7HIIHFWLYHDQGZHOOWROHUDWHGLQJHULDWULF
GHSUHVVHGLQSDWLHQWVUHJDUGOHVVRISUHH[LVWLQJFRJQLWLYHLPSDLUPHQW7KHFRJQLWLYHGHILFLWV
ZHUHWUDQVLHQW5DRDQG/\NHWVRV+DXVQHUHWDOWKHUHIRUH(&7VKRXOGEH
FRQVLGHUHGLQVHYHUHDQGUHIUDFWRU\FDVHV


1.6 Assessment scales/screening instruments 
$SV\FKLDWULFDVVHVVPHQWRIHYHU\SDWLHQWZLWKGHPHQWLDZRXOGEHDJRRGZD\WRUHYHDO
SV\FKLDWULFV\PSWRPVRUGHSUHVVLRQDWWKHGLVRUGHUOHYHO7KLVLVVHOGRPSRVVLEOHEHFDXVHLWLV
WLPHDQGUHVRXUFHFRQVXPLQJLQDEXV\FOLQLFDOSUDFWLFH0DQ\GLIIHUHQWVFDOHVPHDVXULQJ
GHSUHVVLYHV\PSWRPVDUHLQXVH6RPHVFDOHVDUHEDVHGRQLQIRUPDWLRQIURPWKHSDWLHQWVDV
RWKHUXVHLQIRUPDWLRQIURPDIDPLO\FDUHJLYHURUDQXUVH6RPHVFDOHVDUHEDVHGRQVHOIUHSRUW
VHOIDVVHVVPHQWDQGRWKHUVDUHREVHUYDWLRQVFDOHVFOLQLFLDQUDWHGVFDOHV2QO\DIHZVFDOHV
DUHGHYHORSHGVSHFLILFDOO\WRDVVHVVGHSUHVVLRQLQGHPHQWLDDQGWKLVPD\H[SODLQVRPHRIWKH
YDULDWLRQLQWKHSUHYDOHQFHUDWHRIGHSUHVVLRQLQGHPHQWLDLQGLIIHUHQWVWXGLHV7KHUHLVDOVRDQ
RQJRLQJGLVFXVVLRQDERXWWKHYDOLGLW\DQGUHOLDELOLW\RIVHOIUHSRUWVFDOHVEHFDXVHDSHUVRQ
ZLWKGHPHQWLDFRXOGKDYHOLWWOHLQVLJKWLQWRKLVRUKHURZQVLWXDWLRQDQGWKHUHIRUHXQGHUUHSRUW
V\PSWRPVRIGHSUHVVLRQDQGFRJQLWLYHLPSDLUPHQW/\NHWVRVDQG/HH(YDOXDWLRQ
VFDOHVDUHQHYHUWKHOHVVXVHIXOLQVFUHHQLQJSDWLHQWVIRUGHSUHVVLRQGHWHUPLQLQJWKHVHYHULW\RI
GHSUHVVLYHV\PSWRPVDQGTXDQWLI\LQJFKDQJHVRIGHSUHVVLYHV\PSWRPVDIWHUVSHFLILF
WUHDWPHQW6WDUNVWHLQHWDO7KXVLWPD\EHSUDFWLFDOWRXVHVWDQGDUGL]HGVFDOHVIRUWKH
DVVHVVPHQWDQGVFUHHQLQJRIGHSUHVVLYHV\PSWRPV
7KHUHDUHPDQ\FKDOOHQJHVXVLQJGHSUHVVLRQVFDOHVRQSDWLHQWVZLWKGHPHQWLD7KHV\PSWRPV
RIGHSUHVVLRQDUHQRWDOZD\VSURQRXQFHGDQGVRPHRIWKHV\PSWRPVRIGHSUHVVLRQDQG
GHPHQWLDPD\RYHUODS%DOODUGHWDO+RZHYHUWKLVLVVXHLVRSHQIRUGLVFXVVLRQ
EHFDXVHVRPHUHVHDUFKHUVLQWKHILHOGZRXOGFODLPWKDWGHSUHVVHGSHRSOHZLWKGHPHQWLDKDYH
WKHW\SLFDOV\PSWRPVRIGHSUHVVLRQVXFKDVVDGQHVVDQ[LHW\DQGORVVRIVHOIHVWHHP=XEHQNR
HWDO%DUFDHWDO(QJHGDOHWDO3DWLHQWVZLWKGHPHQWLDUHSRUWWKHLU
GHSUHVVLYHV\PSWRPVOHVVWKDQFDUHJLYHUVDQGFOLQLFLDQV¶DSSUDLVDO&KHPHULQVNLHWDO
2QWKHRWKHUKDQGSDWLHQWVZLWKGHPHQWLDRIWHQGRQRWDSSHDUGHSUHVVHGGXULQJDFRQVXOWDWLRQ
ZLWKDFOLQLFLDQEXWIDPLO\FDUHJLYHUVFDQUHSRUWGHSUHVVLYHV\PSWRPVLQWKHVHVDPHSDWLHQWV
/\NHWVRVDQG/HH$OVRGHSUHVVHGIDPLO\FDUHJLYHUVPD\RYHUHVWLPDWHGHSUHVVLRQLQ
WKHSDWLHQWVDQGIDPLO\DQGSURIHVVLRQDOFDUHJLYHUVPD\PLVFRQFHLYHDSDWK\DVGHSUHVVLRQ
'LVFUHSDQFLHVEHWZHHQWKHSDWLHQWDQGSUR[\PD\QRWEHDVLJQRIUHGXFHGDZDUHQHVVRI
GHILFLWLQWKHSDWLHQW6QRZHWDO,WVHHPVWKDWLQWKHHDUOLHVWVWDJHVRIGHPHQWLDWKH
SDWLHQWVKDYHDWOHDVWVRPHLQVLJKWLQWRWKHLUFRQGLWLRQDQGFDQH[SUHVVWKHLUIHHOLQJV%HDWWLH
HWDO


7KHQH[WVHFWLRQZLOOSUHVHQWVRPHVFDOHVWKDWDUHXVHGUDWHGHSUHVVLRQLQGHPHQWLD
Geriatric Depression Scale (GDS) (Yesavage et al., 1982) 
7KH*HULDWULF'HSUHVVLRQ6FDOHLVDVHOIDVVHVVPHQWVFDOHZLWKLWHPV,WLVDOVRXVHGDVD
VHPLVWUXFWXUHGLQWHUYLHZZLWKSDWLHQWV$VKRUWYHUVLRQZLWKLWHPVDQGDYHU\VKRUW
YHUVLRQZLWKLWHPVKDYHEHHQGHYHORSHG$VFRUHRIDQGDERYHRQWKHLWHPYHUVLRQ
LQGLFDWHVGHSUHVVLRQ7KH*'6LVQRWGHYHORSHGIRUXVHLQGHPHQWLDDQGZKHQFRPSDUHGZLWK
WKH&RUQHOO6FDOHIRU'HSUHVVLRQLQ'HPHQWLD&6''LWLVOHVVVXLWDEOHWKDQWKH&6''
DPRQJWKRVHZLWKPRUHVHYHUHFRJQLWLYHLPSDLUPHQW%XUNHHWDO/DPHWDO
.RUQHUHWDO)XUWKHUPRUHLWGHSHQGVPRUHRQWKHVHYHULW\RIGHPHQWLDWKDQWKH&6''
0XOOHU7KRPVHQHWDO+RZHYHULQPLOGHUFDVHVRIFRJQLWLYHLPSDLUPHQWLWLVYDOLG
DVDVFUHHQLQJWRRO'HEUX\QHHWDO
Beck Depression Inventory (BDI) (Beck et al., 1961) 
7KH%HFN'HSUHVVLRQ,QYHQWRU\LVDVHOIUHSRUWVFDOHWKDWZDVGHYHORSHGLQ,WKDVEHHQ
UHYLVHGWZLFHVLQFHWKHQLQDQG7KHODVWUHYLVLRQZDVH[WHQVLYHDQGKDUPRQL]HG
WKHLWHPVZLWKWKHFULWHULDRIWKH'60,97KH%',ZDVQRWPDGHIRUXVHLQWKHHOGHUO\
HVSHFLDOO\EXWIRUXVHLQWKHJHQHUDOSRSXODWLRQ$VWXG\SHUIRUPHGDPRQJHOGHUO\IRXQGWKDW
ROGHUSHRSOHWHQGWRJHWKLJKHUVFRUHVRQWKHVRPDWLFDQGSHUIRUPDQFHVXEVFDOHVWKDQ\RXQJHU
SHRSOH1RGLIIHUHQFHEHWZHHQ\RXQJHUDQGROGHUSHRSOHZDVIRXQGLQXVHRIWKHFRJQLWLYH
DIIHFWLYHVXEVFDOH7UHQWLQLHWDO7KH%',LVQRWVDWLVIDFWRU\LQPHDVXULQJGHSUHVVLRQ
LQ$'EHFDXVHLWWHQGVWRXQGHUGLDJQRVHGHSUHVVLRQ:DJOHHWDO
Hamilton Depression Rating Scale (HDRS) (Hamilton, 1960) 
7KH+DPLOWRQ'HSUHVVLRQ6FDOH+'6ZDVGHYHORSHGLQDVDFOLQLFLDQUDWLQJVFDOHZLWK
LWHPV$VFRUHRIRUKLJKHULQGLFDWHVWKHSUHVHQFHRIGHSUHVVLYHV\PSWRPV$LWHP
YHUVLRQDOVRH[LVWV7KH+'6ZDVQRWSDUWLFXODUO\GHVLJQHGIRUXVHLQWKHHOGHUO\RUDPRQJ
SHUVRQVZLWKGHPHQWLDEXWLWLVDYHU\FRPPRQVFDOHHVSHFLDOO\LQ$PHULFDQVWXGLHV,QWKH
86LWLVRIWHQXVHGDVWKHJROGVWDQGDUGLQGHSUHVVLRQWUHDWPHQWVWXGLHVDPRQJSDWLHQWVZLWK
VHYHUHRUSV\FKRWLFGHSUHVVLRQEHFDXVHLWPHDVXUHVWKHLQWHQVLW\RIWKHV\PSWRPV,WLQFOXGHV
TXHVWLRQVDERXWVRPDWLFV\PSWRPVDQGLVWKHUHIRUHLQFUHDVLQJO\UHSODFHGE\WKH0$'56LQ
FOLQLFDOWULDOVLQFOXGLQJHOGHUO\SDWLHQWVZLWKFRPRUELGSK\VLFDOGLVRUGHUV7KH+'6KDV
EHHQVKRZQWREHOHVVVHQVLWLYHWRFKDQJHVDIWHUWUHDWPHQWLQ$'/\NHWVRVDQG/HH


Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith, 1983) 
7KH+RVSLWDO$Q[LHW\DQG'HSUHVVLRQ6FDOH+$'6LVDLWHPVVHOIDVVHVVPHQWVFDOH
GHVLJQHGWRLGHQWLI\HPRWLRQDOGLVWUHVVLQSDWLHQWVLQQRQSV\FKLDWULFKRVSLWDOXQLWV7KH
TXHVWLRQQDLUHLQFOXGHVVHYHQLWHPVWKDWPHDVXUHDQ[LHW\DQGVHYHQLWHPVWKDWPHDVXUH
GHSUHVVLRQ,WLVIRUPXODWHGLQDODQJXDJHHDV\WRXQGHUVWDQGIRUWKHSDWLHQWVDYRLGLQJ
VRPDWLFV\PSWRPVRIGHSUHVVLRQDQGDQ[LHW\6\PSWRPVRIPRUHVHYHUHSV\FKRSDWKRORJ\DUH
QRWLQFOXGHGLQRUGHUWRLQFUHDVHLWVDFFHSWDELOLW\,QWKHGHSUHVVLRQVXEVFDOH+$'6'ILYH
RIWKHLWHPVIRFXVRQORVVRISOHDVXUHDQGUHGXFHGSOHDVXUHUHVSRQVHDQKHGRQLDZKLFKDUH
QRQVSHFLILFLQGLFDWRUVRIGHSUHVVHGPRRG$VXPVFRUHDERYHRQHDFKVXEVFDOHLQGLFDWHVD
GLVRUGHUDQ[LHW\DQGRUGHSUHVVLRQ,QDUHYLHZWKHVFDOHZDVIRXQGWREHERWKUHOLDEOHDQG
YDOLGDVDVFUHHQLQJWRROIRUDVVHVVLQJDQ[LHW\DQGGHSUHVVLRQLQPHGLFDOLQSDWLHQWV+HOYLNHW
DO+RZHYHUODWHUVWXGLHVIRXQGDPXFKORZHUSHUIRUPDQFHLQROGHUSRSXODWLRQVERWK
DPRQJSDWLHQWVZLWKDQGZLWKRXWGHPHQWLD6DPDUDVHWDO+$'6PD\QRWEHDV
VXLWDEOHDVRWKHUGHSUHVVLRQVFDOHVDPRQJHOGHUO\LQSDWLHQWV
The Cornell Scale for Depression in Dementia (CSDD) (Alexopoulos et al., 1988a) 
7KH&RUQHOO6FDOHIRU'HSUHVVLRQLQ'HPHQWLD&6''ZDVGHYHORSHGE\$OH[RSRORXVDQG
FROOHDJXHVLQDQGVSHFLILFDOO\GHVLJQHGWRDVVHVVGHSUHVVLYHV\PSWRPVLQDQHOGHUO\
SRSXODWLRQZLWKGHPHQWLDOLYLQJLQLQVWLWXWLRQV+RZHYHULQWKHRULJLQDOVWXG\WKH&6''ZDV
DOVRYDOLGDWHGDPRQJHOGHUO\SHUVRQVZLWKRXWGHPHQWLD$OH[RSRXORVHWDOE,WLVD
FDUHJLYHUEDVHGVFDOHEXWDGGLWLRQDOLQIRUPDWLRQIURPWKHSDWLHQWVKRXOGEHLQFOXGHG7KH
QRUPDOSURFHGXUHLVWKDWDFOLQLFLDQILOOLQWKHVFDOHEDVHGRQDQLQWHUYLHZZLWKDFDUHJLYHU
HLWKHUDIDPLO\PHPEHURUDSURIHVVLRQDOFDUHJLYHU7KHUHDIWHUWKHFOLQLFLDQVVKRXOGREVHUYH
RUWDONZLWKWKHSDWLHQWVDQGPDNHFRUUHFWLRQVLIQHFHVVDU\
7KH&6''LVDLWHPVFDOHLQZKLFKHYHU\LWHPFDQEHVFRUHGEHWZHHQDQGDEVHQW
PLOGLQWHUPLWWHQWDQGVHYHUHZLWKDPD[LPXPVFRUHRI,QWKHRULJLQDOSXEOLFDWLRQDVFRUH
EHWZHHQDQGZDVVXJJHVWHGIRUPLOGGHSUHVVLRQLQSHRSOHZLWKGHPHQWLDDQGDVFRUH
PRUHWKDQIRUPRGHUDWHRUVHYHUHGHSUHVVLRQ$FFRUGLQJWR$OH[RSRORXVHWDOWKHVFDOHLV
GLYLGHGLQWRILYHSDUDJUDSKV$PRRGUHODWHGVLJQV%EHKDYLRUDOGLVWXUEDQFHV&SK\VLFDO
VLJQV'F\FOLFIXQFWLRQVDQG(LGHDWLRQDOGLVWXUEDQFH+RZHYHUODWHUIDFWRUDQDO\VHVRIWKH
VFDOHKDYHQRWIRXQGWKDWWKHV\PSWRPVFOXVWHULQWRWKHVHILYHVXEJURXSV+DUZRRGHWDO
%DUFDHWDO3DWLHQWVZLWKVHYHUHSK\VLFDOFRPSODLQWVZLOOKDYHDIDOVHO\KLJKHU
VFRUHEHFDXVHRILWHPVFRQFHUQLQJSK\VLFDOVLJQV,QDGYDQFHGVWDJHVRIGHPHQWLDLWPD\EH
GLIILFXOWWRDVVHVVWKHLWHPV³LGHDWLRQDOGLVWXUEDQFHV´


The Montgomery-Aasberg Depression Rating Scale (MADRS) (Montgomery and 
Asberg, 1979) 
7KH0$'56ZDVGHYHORSHGIRUXVHLQFRJQLWLYHO\LQWDFWSDWLHQWVEXWLVRIWHQXVHGLQPLOGO\
FRJQLWLYHO\LPSDLUHGRUHYHQLQPLOGO\GHPHQWHGSHRSOH,WZDVGHVLJQHGWRPHDVXUHHIIHFWV
DIWHUWUHDWPHQWIRUGHSUHVVLRQEXWLVRIWHQDOVRXVHGDVDVFUHHQLQJWRRO,WLVDQREVHUYHU
EDVHGVFDOHWKDWLQFOXGHVWHQLWHPVDSSDUHQWVDGQHVVUHSRUWHGVDGQHVVLQQHUWHQVLRQUHGXFHG
VOHHSUHGXFHGDSSHWLWHFRQFHQWUDWLRQGLIILFXOWLHVODVVLWXGHLQDELOLW\WRIHHOSHVVLPLVWLF
WKRXJKWVDQGVXLFLGDOWKRXJKWV7KHV\PSWRPVRIFRQFHQWUDWLRQGLIILFXOWLHVDQGODVVLWXGHPD\
RYHUODSZLWKV\PSWRPVRIGHPHQWLDRWKHUZLVHWKHUHDUHQRLWHPVPHDVXULQJVRPDWLF
V\PSWRPV(DFKLWHPFDQEHVFRUHGEHWZHHQDQGZLWKDPD[LPXPVFRUHRI
7UDGLWLRQDOO\DVFRUHPRUHWKDQLVFRQVLGHUHGDFXWRIIIRUPLOGGHSUHVVLRQDQGDFXWRIIRI
IRUVHYHUHGHSUHVVLRQ$PRQJWKHHOGHUO\LQ1RUZD\DFXWRIIRIKDVQRUPDOO\EHHQ
XVHG+RZHYHUDUHFHQW1RUZHJLDQVWXG\DPRQJHOGHUO\QRQGHPHQWHGSDWLHQWVVKRZHGWKDW
WKHRSWLPDOFXWRIIVFRUHIRUVHSDUDWLQJGHSUHVVHGHOGHUO\IRUQRQGHSUHVVHGZDV
(QJHGDOHWDOE,QWKLVYDOLGDWLRQVWXG\D'60,9GLDJQRVLVRIGHSUHVVLRQZDVXVHG
DVWKHJROGVWDQGDUG7KH0$'56ZDVVXLWDEOHDVDVFUHHQLQJLQVWUXPHQWWRVHSDUDWH
GHSUHVVHGIURPQRQGHSUHVVHGSDWLHQWV)HZVWXGLHVKDYHH[DPLQHGWKHYDOLGLW\RIWKH
0$'56DPRQJHOGHUO\SDWLHQWV7KH0$'56ZDVYDOLGDWHGLQVRPHVWXGLHVZLWKSDWLHQWV
ZLWKGHPHQWLDDQGLWKDVEHHQIRXQGVXLWDEOHDWOHDVWLQWKHOHVVVHYHUHFDVHVRIGHPHQWLDEXW
ZLWKOHVVGLVFULPLQDWRU\SRZHUWKDQLQSDWLHQWVZLWKRXWGHPHQWLD/HRQWMHYDVHWDO
.QDSVNRJHWDO3RUWXJDOHWDO/HRQWMHYDVHWDO
1.7 Psychometric characteristics of tests and 
evaluation scales  
'LDJQRVWLFWHVWVDQGHYDOXDWLRQVFDOHVDUHSUHGLFWRUVDQGQRWH[SODLQHUVRIGLDJQRVHV7KH\DUH
LQIOXHQFHGE\PDQ\IDFWRUVDQGPD\EHZLWKWKHH[FHSWLRQRIELRSVLHVIHZWHVWVDQGVFDOHV
ZLOOFKDQJHWKHGHFLVLRQPDGHE\WKHFOLQLFDOLPSUHVVLRQLQDFRQFOXVLYHZD\+RZHYHUWKH\
FDQFRQWULEXWHWRWKHSUREDELOLW\WKDWDGLVRUGHULVSUHVHQW7KHVHWWLQJZKHUHWKHWHVWDQG
VFDOHVDUHFDUULHGRXWZLOOLQIOXHQFHWKHSHUIRUPDQFHDQGUHVXOW7KLVLVHVSHFLDOO\WUXHIRUWKH
XVHRIQHXURSV\FKRORJLFDOWHVWVDQGHYDOXDWLRQVFDOHV


Validity  
9DOLGLW\LVWKHGHJUHHWRZKLFKDQLQVWUXPHQWWUXO\PHDVXUHVZKDWLWLVVXSSRVHGWRPHDVXUH
0DQ\DVSHFWVPXVWEHWDNHQLQWRDFFRXQWZKHQYDOLGDWLQJDWHVWRUDVFDOH$WHVWVKRXOGEH
YDOLGDWHGDJDLQVWDJROGVWDQGDUGRUDQDFFHSWDEOHUHIHUHQFHVWDQGDUGVXFKDVDVHWRIFULWHULD
IRUDGLDJQRVLV'60RU,&'IRUH[DPSOH7KLVFRPSDULVRQVKRXOGEHLQGHSHQGHQWDQG
EOLQG%RWKWKHGLDJQRVWLFWHVWHYDOXDWLRQVFDOHDQGWKHUHIHUHQFHVWDQGDUGVKRXOGEH
LQWHUSUHWHGLQGHSHQGHQWO\IURPHDFKRWKHURWKHUZLVHDSRVLWLYHGLDJQRVWLFWHVWWHQGWRRYHU
LQWHUSUHWWKHUHIHUHQFHWHVWDQGDQHJDWLYHGLDJQRVWLFWHVWWHQGWRXQGHULQWHUSUHWWKHUHIHUHQFH
WHVW7KHUHIHUHQFHVWDQGDUGVKRXOGEHDSSOLHGWRDOOSDWLHQWVUHJDUGOHVVRIWKHUHVXOWRIWKH
GLDJQRVWLFWHVWRWKHUZLVHWKHUHVXOWRIWKHGLDJQRVWLFWHVWFRXOGLQIOXHQFHWKHGHFLVLRQWR
XQGHUJRFRQILUPDWLRQE\WKHUHIHUHQFHWHVWYHULILFDWLRQELDV,WLVDOVRLPSRUWDQWWRYDOLGDWHD
WHVWDPRQJWKHVDPHW\SHRISDWLHQWVWRZKLFKLWVKRXOGEHDSSOLHG3DWLHQWVZLWKDQGZLWKRXW
WKHVSHFLILFGLVHDVHVKRXOGEHLQFOXGHGLQWKHYDOLGDWLRQVWXG\DQGERWKPLOGDQGPRUHVHYHUH
FDVHVRIWKHGLVHDVHVKRXOGEHLQFOXGHGEURDGVSHFWUXPRISDWLHQWV7KHSDWLHQWVVKRXOGEH
UHFUXLWHGUDQGRPO\RUFRQVHFXWLYHO\EHFDXVHLIWKHUHLVDQ\VHOHFWLRQWKHWHVWPD\QRWSHUIRUP
ZHOOLQDQRWKHUJURXSRISDWLHQWV$IWHUDQLQLWLDOVWXG\WKHWHVWVKRXOGEHYDOLGDWHGLQD
VHFRQGLQGHSHQGHQWJURXSRISDWLHQWV,QDGGLWLRQDOOSDUWLFLSDQWVERWKGLVHDVHGDQGKHDOWK\
SHUVRQVRUFRQWUDVWJURXSDFRQWUDVWJURXSFRXOGFRQVLVWVRISHRSOHVHHNLQJKHDOWKVHUYLFH
EHFDXVHRIFRPSODLQWVEXWWKDWDUHIRXQGWREHKHDOWK\DIWHUDVVHVVPHQWVKRXOGEHH[DPLQHG
LQWKHVDPHZD\6DFNHWWHWDO4L]LOEDVK
7KHFRQILGHQFHOHYHOLQDGLDJQRVLVLVEDVHGRQFOLQLFDOH[SHUWLVHH[SHULHQFHDQGDILQGLQJ
WKDWLVFDOOHGWKHSUHWHVWSUREDELOLW\7KHSUHWHVWSUREDELOLW\LVHTXDOWRWKHSUHYDOHQFHRIWKH
GLVHDVHLQWKHSRSXODWLRQVWXGLHGEHIRUHFOLQLFDODVVHVVPHQWKDVEHHQSHUIRUPHG7KHSUHWHVW
SUREDELOLW\KDVWKHJUHDWHVWLQIOXHQFHGHPHQWLDGLDJQRVLVLQSHRSOHZLWKFRJQLWLYHLPSDLUPHQW
IRUH[DPSOH,ILWLVXQOLNHO\WKDWWKHSHUVRQKDVGHPHQWLDDWHVWLVXQOLNHO\WRFKDQJHWKLV
SUHWHVWSUREDELOLW\DQGFRQVHTXHQWO\WKHSUHWHVWSUREDELOLW\ZLOOEHKLJKHULQDVSHFLDOLVW
FHQWHUWKDQLQSULPDU\FDUH4L]LOEDVK)RUH[DPSOHWKHSUHYDOHQFHRIGHPHQWLDLV
EHORZLQSHRSOH\RXQJHUWKDQ\HDUVRIDJH,ISHRSOHRIWKLVDJHYLVLWKLVKHUGRFWRUDQG
GRQRWFRPSODLQDERXWDQ\GHFOLQHLQFRJQLWLRQWKHSUHWHVWSUREDELOLW\LVDOVREHORZ,Q
FRQWUDVWDSHUVRQDJHG\HDUVZLOOKDYHDSUHWHVWSUREDELOLW\RIGHPHQWLDRIDERXW
ZKHQKHVKHGRHVQRWKDYHDQ\FRPSODLQWVDERXWUHGXFHGFRJQLWLRQ,IDSHUVRQRIWKHVDPH
DJHFRPSODLQVDERXWDPHPRU\SUREOHPDQGWKLVLVFRQILUPHGE\KLVRUKHUFRKDELWDQWWKH
SUHWHVWSUREDELOLW\ZLOOLQFUHDVHDERYHDQGFRXOGEHDVKLJKDV


7KHSUREDELOLW\RIKDYLQJDSRVLWLYHWHVWUHVXOWLQLQGLYLGXDOVZLWKDGLVHDVHLVFDOOHG
VHQVLWLYLW\DQGWKHSUREDELOLW\RIKDYLQJDQHJDWLYHQRUPDOWHVWUHVXOWLI\RXGRQRWKDYHWKH
GLVHDVHLVFDOOHGVSHFLILFLW\.QRZLQJDWHVW¶VVHQVLWLYLW\DQGVSHFLILFLW\LWLVSRVVLEOHWR
FDOFXODWHSRVLWLYHDQGQHJDWLYHOLNHOLKRRGUDWLRV/5DQG/5/LNHOLKRRGUDWLRVLQGLFDWH
KRZPXFKWKHULVNIRUDGLVHDVHFKDQJHVEDVHGRQDSRVLWLYHRUQHJDWLYHWHVWUHVXOWEHFDXVHLW
VXPPDUL]HVWKHGLVFULPLQDWRU\SRZHURIDGLDJQRVWLFWHVW/5LVGHILQHGDVWKHSUREDELOLW\RI
KDYLQJDSRVLWLYHWHVWLIWKHGLVHDVHLVSUHVHQWGLYLGHGZLWKWKHSUREDELOLW\RIDSRVLWLYHWHVWLQ
DSHUVRQZLWKRXWWKHGLVHDVHVHQVLWLYLW\VSHFLILFLW\,WLQGLFDWHVKRZPXFKWKHRGGVRID
GLVHDVHLQFUHDVHZKHQDWHVWLVSRVLWLYH7KH/5LVGHILQHGDVWKHSUREDELOLW\RIKDYLQJD
QHJDWLYHWHVWLIWKHGLVHDVHLVSUHVHQWGLYLGHGE\WKHSUREDELOLW\RIDQHJDWLYHUHVXOWLQDSHUVRQ
ZLWKRXWWKHGLVHDVHVHQVLWLYLW\VSHFLILFLW\,WWHOOVKRZPXFKWKHRGGVRIGLVHDVHGHFUHDVH
ZKHQDWHVWLVQHJDWLYH7KH/5LQGLFDWHVWKHGHJUHHE\ZKLFKWKHSUHWHVWSUREDELOLW\ZLOO
LQFUHDVHRUGHFUHDVH,IWKH/5LVWKHSRVWWHVWSUREDELOLW\RIDGLVHDVHLVWKHVDPHDVWKH
SUHWHVWSUREDELOLW\,ILWLVJUHDWHUWKDQWKHSUREDELOLW\WKDWWKHGLVHDVHLVSUHVHQWLQFUHDVHV
9DOXHVEHWZHHQDQGKDYHDVPDOOLPSDFWRQWKHSUHWHVWSUREDELOLW\YDOXHVEHWZHHQDQG
KDYHDPRGHVWLPSDFWDQGYDOXHVDERYHKDYHDPDMRULPSDFW4L]LOEDVK
7KHSRVWWHVWSUREDELOLW\LVFDOFXODWHGE\FRPELQLQJWKHSUHWHVWSUREDELOLW\RIDGLVHDVHLQD
JURXSRISDWLHQWVDQGWKHOLNHOLKRRGUDWLRIRUDSRVLWLYHWHVWUHVXOW6HH)LJXUH+RZHYHUWKH
SUHYDOHQFHRIWKHGLVHDVHSUHWHVWSUREDELOLW\LQIOXHQFHVWKHSRVWWHVWSUREDELOLW\PRUHWKDQ
VHQVLWLYLW\DQGVSHFLILFLW\7KHOLPLWDWLRQVRIWKHFDOFXODWLRQRIVHQVLWLYLW\DQGVSHFLILFLW\DUH
WKDWWKH\FDQQRWEHXVHGGLUHFWO\WRFDOFXODWHSRVWWHVWSUREDELOLWLHV7KH\UHTXLUHWKHUHVXOWVWR
EHGLFKRWRPRXVLH\HVQRRUSUHVHQWDEVHQW:KHQFDOFXODWLQJFXWRIISRLQWVWKHQXPHULFDO
YDULDEOHVDUHWUDQVIHUUHGWRELQDU\FODVVLILFDWLRQVE\FRQVWUXFWLQJUHFHLYHURSHUDWLQJ
FKDUDFWHULVWLF52&FXUYHV,QWKH52&FXUYHWKHYHUWLFDOD[LVUHSUHVHQWVWKHWUXHSRVLWLYH
UDWHVHQVLWLYLW\IRUGLIIHUHQWFXWRIISRLQWVDQGWKHKRUL]RQWDOD[LVUHSUHVHQWVWKHIDOVH
SRVLWLYHUDWHVSHFLILFLW\IRUWKHVDPHFXWRIISRLQWV7KHYDOXHRIHDFKFXWRIISRLQWLV
JHQHUDWHGDQGH[SUHVVHGDVDOLQH7KHUHIRUHLWLVSRVVLEOHWRFRPSDUHWKHYDOXHVRIGLIIHUHQW
WHVWVE\DVVHVVLQJWKHDUHDXQGHUHDFKFXUYH7KHFORVHUERWKVHQVLWLYLW\DQGVSHFLILFLW\DUHWR
WKHEHWWHULVWKHGLVFULPLQDWLRQSRZHURIWKHWHVW4L]LOEDVK
$QRWKHUZD\RIH[SUHVVLQJYDOLGLW\LVWRXVHWKHFRQFHSWDFFXUDF\$FFXUDF\LVWKHVXPRIDOO
LQGLYLGXDOVFRUUHFWO\GLDJQRVHGDVSRVLWLYHDQGQHJDWLYHERWK$FFXUDF\JLYHVLQIRUPDWLRQ
DERXWKRZZHOOWKHWHVWGLYLGHVWKHSDWLHQWVLQWRJURXSVGHSHQGLQJRQZKHWKHUWKH\KDYHWKH
GLVRUGHURUQRWEXWJLYHVQRLQIRUPDWLRQDERXWWKHIDOVHSRVLWLYHRUIDOVHQHJDWLYHUDWHV


3UHGLFWLYHYDOXHVGHVFULEHWKHSUREDELOLW\WKDWWKHWHVWUHVXOWLVFRUUHFW3RVLWLYHSUHGLFWLYH
YDOXH339LVGHILQHGDVWKHSUREDELOLW\RIEHLQJLOOZKHQWKHWHVWLVSRVLWLYHDQGQHJDWLYH
SUHGLFWLYHYDOXH139LVWKHSUREDELOLW\RIQRWKDYLQJWKHGLVHDVHZKHQWKHWHVWLVQHJDWLYH
7KH\ERWKGHSHQGRQWKHSUHYDOHQFHRIWKHGLVHDVHLQWKHSRSXODWLRQZKHUHDV/5LVQRWDQG
WKHVHQVLWLYLW\DQGVSHFLILFLW\RIWKHGLDJQRVWLFWHVWXVHG6HH7DEOHVDQG

Table 7. The relationship between a test and a disease$[WDEOHRIWKHSRVVLEOH
UHVXOWVDGIURPFRPSDULQJDGLDJQRVWLFWHVWWREHYDOLGDWHGDQGDUHIHUHQFHVWDQGDUG
  Reference standard   
Test Disease present Disease absent Sum 
Test positive a (true positive) b (false positive) a + b  
Test negative  c (false negative) d (true negative) c + d  
Totals a + c b + d N = a + b + c + d 



Table 8. Properties of a diagnostic test 
Sensitivity: a/(a+c) 
Specificity: d/(b+d) 
Prevalence of the diagnosis in the study population: (a+c) / (a+b+c+d) 
Positive predictive value (PPV): a / (a+b) 
Negative predictive value (NPV): d / (c+d) 
Accuracy: (a+d) / (a+b+c+d) 
Positive likelihood ratio (LR+): sensitivity / (1-specificity) 
Negative likelihood ratio (LR-): (1- sensitivity) / specificity 

 


Figure 4. A nomogram for applying likelihood ratios.$GDSWHGIURP)DJDQ
Reliability 
5HOLDELOLW\LVDWHUPXVHGWRGHVFULEHKRZUHSHDWDEOHDPHDVXUHPHQWLVLHLILWLVSRVVLEOHWR
UHSHDWWKHUHVXOWRIWKHPHDVXUHPHQWVWXGLHVFRQGXFWHGRQVHYHUDORFFDVLRQVE\WKHVDPHUDWHU
RUE\VHYHUDOUDWHUV,WGHVFULEHVKRZFRQVLVWHQWWKHWHVWUHVXOWLVEXWQRWZKHWKHUWKH
LQVWUXPHQWPHDVXUHVZKDWLWLVPHDQWWRPHDVXUHWKDWLVYDOLGLW\,QRWKHUZRUGVUHOLDELOLW\LV
XVHGWRGHVFULEHWRZKLFKGHJUHHWKHPHDVXUHPHQWLVIUHHRIPHDVXUHPHQWHUURUDQGZKHWKHU
WKHSDWLHQWVFDQEHGLVWLQJXLVKHGIURPHDFKRWKHUGHVSLWHV\VWHPDWLFRUUDQGRPPHDVXUHPHQW
HUURUV5HOLDELOLW\FDQEHGLYLGHGLQWRLQWHUUDWHUUHOLDELOLW\ZKHWKHUWZRUDWHUVJHWWKH
VDPHUHVXOWLQWUDUDWHUUHOLDELOLW\ZKHWKHUWKHVDPHUDWHUJHWVWKHVDPHUHVXOWLIWKH
PHDVXUHPHQWLVUHSHDWHGDQGWHVWUHWHVWUHOLDELOLW\ZKHWKHUWKHUHVXOWUHPDLQVWKHVDPH
IURPGD\WRGD\SURYLGHGWKHSDWLHQWKDVQRWFKDQJHGGH9HWHWDO
&RPPRQO\XVHGUHOLDELOLW\SDUDPHWHUVDUHWKHLQWUDFODVVFRUUHODWLRQFRHIILFLHQW,&&DQG
&RKHQ¶VNDSSD
Intraclass correlation coefficient (ICC) 
,&&LVDSDUDPHWHUIRUUHOLDELOLW\IRUFRQWLQXRXVYDULDEOHV7KHUHDUHYDULRXV,&&IRUPXODV
EXWWKH\DOOFRQVLVWRIDUDWLRRIYDULDQFHVZLWKYDOXHVWKDWUDQJHEHWZHHQDQG,&&LV
VDPSOHGHSHQGHQW$YDOXHRIPHDQVWKHHUURUYDULDQFHLVQHJOLJLEOHFRPSDUHGWRWKH


YDULDQFHRIWKHSDWLHQWV,IWKH,&&LVWKHHUURUYDULDQFHLVH[WUHPHO\ODUJHFRPSDUHGWRWKH
SDWLHQWYDULDQFH7KLVPD\RFFXULQYHU\KRPRJHQHRXVVDPSOHVRISDWLHQWV3DWLHQWVLQD
KHWHURJHQHRXVSRSXODWLRQDUHPXFKHDVLHUWRGLVWLQJXLVKWKDQSDWLHQWVWKDWDUHYHU\VLPLODU
Cohen’s kappa
&RKHQ¶VNDSSDțLVDSDUDPHWHURIUHOLDELOLW\IRUFDWHJRULFDOYDULDEOHVRUJDQL]HGHLWKHUDVD
QRPLQDOVFDOHXQZHLJKWHGNDSSDRUDQRUGLQDOVFDOHZHLJKWHGNDSSD&RKHQ¶VNDSSD
DGMXVWVIRUWKHDJUHHPHQWWKDWLVH[SHFWHGE\FKDQJHH[SHFWHGDJUHHPHQWȀYDOXHVUDQJH
EHWZHHQDQGZKHUHLVQRPRUHDJUHHPHQWWKDQFDQEHH[SHFWHGE\FKDQJHDQG
PHDQVWKHUHLVDUHYHUVHGVFDOLQJE\RQHRIWKHUDWHUV:KHQțLVWKHUHLVDFRPSOHWH
DJUHHPHQWEHWZHHQWZRUHDGLQJVPDGHE\WZRGLIIHUHQWREVHUYHUV9DOXHVRIRUJUHDWHU
DUHFRQVLGHUHGH[FHOOHQW
,QWHUQDOFRQVLVWHQF\LVDOVRFRQVLGHUHGDQDVSHFWRIUHOLDELOLW\,QWHUQDOFRQVLVWHQF\LVDQ
DVVHVVPHQWRIWKHFRQVLVWHQF\RIWKHGLIIHUHQWLWHPVZLWKLQDVFDOH
Cronbach’s alpha 
&URQEDFK¶VDOSKDLVDFRPPRQO\XVHGUHOLDELOLW\SDUDPHWHUWKDWPHDVXUHVWKHLQWHUQDO
FRQVLVWHQF\RIDVFDOH,WLQFUHDVHVZKHQWKHFRUUHODWLRQEHWZHHQWKHLWHPVRQWKHVFDOH
LQFUHDVH,WUHSUHVHQWVDPHDQYDOXHRIWKHFRUUHODWLRQVEHWZHHQWKHGLIIHUHQWLWHPVRUJURXSV
RILWHPVVGH9HW7KHYDOXHVVKRXOGEHEHWZHHQDQG9DOXHVKLJKHUWKDQ
LQGLFDWHWKDWVRPHLWHPVFDQEHGHOHWHG%\OLPLWLQJWKHQXPEHURILWHPVWKHWHVWEHFRPHV
PRUHHIILFLHQW,I&URQEDFK¶VDOSKDLVWRRORZWKHYDOXHZLOOLQFUHDVHE\IRUPXODWLQJQHZ
LWHPV&URQEDFK¶VDOSKDUHIOHFWVWKHYDULDQFHRIWKHLWHPVZLWKLQWKHVFDOHLWGRHVQRWDVVHVV
ZKHWKHUWKHPRGHOLVUHIOHFWLYHRULQIRUPDWLYH+RZHYHULQWHUQDOFRQVLVWHQF\LVQRWDPHDVXUH
RIXQLGLPHQVLRQDOLW\LHIDFWRUDQDO\VHVRIWKHVFDOHDQGDKLJKLQWHUQDOFRQVLVWHQF\GRHV
QRWLPSO\WKHWHVWUHWHVWUHOLDELOLW\LVDOVRKLJK,WFDQQRWUHSODFHWHVWUHWHVWUHOLDELOLW\GH9HW
HWDO


2 The present study 
2.1 Aims 
7KHRYHUDOODLPVRIWKLVVWXG\ZHUHWRH[SORUHWKHSDWWHUQVDQGSUHYDOHQFHRIGHSUHVVLYH
V\PSWRPVDVUHSRUWHGE\SDWLHQWVDQGFDUHJLYHUVDPRQJSDWLHQWVUHIHUUHGWRPHPRU\FOLQLFV
DQGJHULDWULFDQGROGDJHSV\FKLDWU\RXWSDWLHQWFOLQLFVIRUGHPHQWLDDVVHVVPHQWDQGWR
YDOLGDWHGHSUHVVLRQVFDOHVIRUWKHGHWHFWLRQRIDGHSUHVVLYHGLVRUGHU)RXUVXEVWXGLHVZHUH
FRQGXFWHG
7KHDLPVRIWKHVXEVWXGLHVZHUH
x 7RYDOLGDWHWKH&6''DQGWKH0$'56DPRQJPHPRU\FOLQLFSDWLHQWVLQ1RUZD\

x 7RH[SORUHWKHSUHYDOHQFHRIGHSUHVVLRQDPRQJSDWLHQWVUHIHUUHGWRDPHPRU\FOLQLFRU
DQRXWSDWLHQWFOLQLFIRUGHPHQWLDDVVHVVPHQWDVPHDVXUHGE\WKH&6''DQGWR
LQYHVWLJDWHZKLFKIDFWRUVZHUHDVVRFLDWHGZLWKGHSUHVVLRQ

x 7RFRPSDUHWKHUHVXOWVRIWKH&6''E\LQWHUYLHZLQJDFDUHJLYHUDQGWKHUHVXOWVRIWKH
0$'56E\LQWHUYLHZLQJWKHSDWLHQWVLQDPHPRU\FOLQLFSRSXODWLRQ


x 7RH[SORUHFURVVFXOWXUDOGLIIHUHQFHVLQVFRUHVRQWKH&6''DQGWKH0$'56DPRQJ
HOGHUO\RXWSDWLHQWVLQ%UD]LODQG1RUZD\
2.2 Study design  
)RUDOOIRXUVXEVWXGLHVDFURVVVHFWLRQDOGHVLJQZDVDSSOLHG7KHGDWDZHUHREWDLQHGDWWKH
ILUVWYLVLWWRWKHRXWSDWLHQWFOLQLFVIRUDVVHVVPHQWRIFRJQLWLYHLPSDLUPHQWIRUDOOSDWLHQWV
H[FHSWIRUSDWLHQWVDW,QQODQGHW+RVSLWDO7UXVW6,ZKRZHUHLQFOXGHGLQVXEVWXG\,
7KHVHSDUWLFLSDQWVZHUHLQFOXGHGZKHQWKH\FDPHIRUIROORZXS
)RUWKHYDOLGLW\VWXG\VXEVWXG\,ZHXVHGWKHFULWHULDGHVFULEHGE\6DFNHWWHODOIRU
³FULWLFDODSSUDLVDO´RIGLDJQRVWLFWHVWV6DFNHWWHWDO$FFRUGLQJWR6DFNHWWDWHVWKDVWR
KDYHWKHDELOLW\WRFRUUHFWO\GLVWLQJXLVKSDWLHQWVZKRKDYHWKHGLVHDVHIURPWKRVHZKRGRQRW


KDYHWKHGLVHDVH7REHYDOLGDWHVWKDVWREHFRPSDUHGLQGHSHQGHQWO\DQG³EOLQG´ZLWKD
UHIHUHQFH³JROG´VWDQGDUGRIGLDJQRVLV7KHUHIHUHQFHVWDQGDUGKDVWREHXVHGUHJDUGOHVVRI
WKHWHVWUHVXOW,WLVDOVRLPSRUWDQWWKDWWKHWHVWLVHYDOXDWHGLQWKHJURXSRISDWLHQWVWRZKRPLW
LVQRUPDOO\DSSOLHGDQGWRNQRZLIWKHWHVWKDVWKHDELOLW\WRDFFXUDWHO\GLVWLQJXLVKSDWLHQWV
ZKRKDYHDGLVHDVHIURPWKRVHZKRGRQRW,QWKLVUHJDUGLWLVLPSRUWDQWWRQRWHWKDWKHDOWK\
FRQWUROVDUHQRWDQDSSURSULDWHUHIHUHQFHJURXS
)RUWKHSUHYDOHQFHRIGHSUHVVLRQVWXG\VXEVWXG\,,GDWDIURPDUHJLVWHURISDWLHQWVUHIHUUHG
WRDQGH[DPLQHGDWFROODERUDWLQJFOLQLFVLQWKHVRXWKHUQHDVWHUQDQGZHVWHUQSDUWVRI1RUZD\
ZHUHXVHG,QWKLVUHJLVWHUWKHSDWLHQWVLQFOXGHGZHUHDVVHVVHGLQWKHVDPHZD\XVLQJD
VWDQGDUGL]HGSURWRFRO$WWKHWZRPHPRU\FOLQLFVWKDWLQFOXGHPRVWSDWLHQWVLQWKHUHJLVWHU
2VOR8QLYHUVLW\+RVSLWDO2868OOHYDDODQG,QQODQGHW+RVSLWDO7UXVW6,SHUFHQWRI
WKHSDWLHQWVFRPLQJIRUGHPHQWLDDVVHVVPHQWJLYHFRQVHQWWKDWWKHGDWDRIWKHDVVHVVPHQWFDQ
EHLQFOXGHGLQWKHUHJLVWHUDQGXVHGIRUUHVHDUFK)RUWKHRWKHUFOLQLFVZHGRQRWKDYHWKH
H[DFWUDWHRISDUWLFLSDWLRQ
)RUWKHFRPSDULVRQRIWKH&6''DQGWKH0$'56VXEVWXG\,,,GDWDIURPWKHVDPHUHJLVWHU
ZHUHXVHGEXWGDWDZHUHDOVRLQFOXGHGIURPSHRSOHUHFUXLWHGEHIRUHWKHPHPRU\FOLQLF
UHJLVWHUZDVHVWDEOLVKHG,QWKHSHULRGIURPWRDOOSDWLHQWVUHIHUUHGWRWKHPHPRU\
FOLQLFDW2VOR8QLYHUVLW\+RVSLWDO8OOHYDDOZHUHLQFOXGHGLQDORFDOUHJLVWHUDWWKHKRVSLWDO
)RUWKHFURVVFXOWXUDOFRPSDULVRQVXEVWXG\,9WKHVDPHGHVLJQDVIRUWKHYDOLGLW\VWXG\
VXEVWXG\,ZDVDSSOLHG7KHFRPSDULVRQZDVSODQQHGDKHDGRIWKHVWXG\DQGWKH
UHVHDUFKHUVZRUNLQJLQ5LRGH-DQHLURDQG2VORPHWLQ5LREHIRUHWKHVWDUWRIWKHVWXG\DQG
WZLFHGXULQJWKHVWXG\LQ2VORDQG5LRUHVSHFWLYHO\WRHQVXUHWKDWDFRPPRQGHVLJQDQG
SURFHGXUHIRUGDWDFROOHFWLRQLQFOXGLQJKRZWRGLDJQRVHGHSUHVVLRQDWWKHGLVRUGHUOHYHOZHUH
IROORZHG
2.3 The subjects 
7KHPDMRULW\RIWKHSDWLHQWVZHUHUHFUXLWHGIURP2VOR8QLYHUVLW\+RVSLWDO2868OOHYDDO
DQG,QQODQGHW+RVSLWDO7UXVW6,LQ1RUZD\)RUWKHYDOLGLW\VWXG\,DQGWKHFURVVFXOWXUDO
VWXG\,9WKHSDWLHQWVZHUHUHFUXLWHGLQDQXQVHOHFWHGPDQQHUZKHQWKH\FDPHIRU
H[DPLQDWLRQWRWKHWZRKRVSLWDOVRQZRUNGD\VZKHQDSV\FKLDWULVWZDVSUHVHQW)RUWKH
FRUUHODWLRQVWXG\,,,ZHXVHGGDWDREWDLQHGIURPWZRUHJLVWHUVRISDWLHQWV7KHILUVWUHJLVWHU


WKHORFDOUHJLVWHULQFOXGHGRQO\SDWLHQWVZKRZHUHUHIHUUHGWR2868OOHYDDOLQWKHSHULRG
EHIRUH7KHRWKHUPHPRU\FOLQLFUHJLVWHUWRGD\DFNQRZOHGJHGDVD1DWLRQDO'HPHQWLD
UHJLVWHULQFOXGHGSDWLHQWVUHIHUUHGWRDQGH[DPLQHGDWFROODERUDWLQJFOLQLFVLQVRXWKHUQ
HDVWHUQDQGZHVWHUQSDUWVRI1RUZD\7KLVQDWLRQDOUHJLVWHUZDVHVWDEOLVKHGLQDQGZLOO
FRQWLQXHWRLQFOXGHSDWLHQWVXQWLORUXQWLOSDWLHQWVDUHLQFOXGHG,QWKHSUHYDOHQFH
VWXG\,,ZHXVHGLQIRUPDWLRQIURPWKHQDWLRQDOGHPHQWLDUHJLVWHU'DWDZHUHREWDLQHGIURP
SDWLHQWVLQWZHOYHFOLQLFV7DEOHVKRZVWKHQXPEHURISDWLHQWVWKHLUDJHVDQGJHQGHUVDQG
WKHSULPDU\GLDJQRVHVRIWKHSDWLHQWVZKRZHUHLQFOXGHGLQWKHIRXUVXEVWXGLHV
Table 9.The table shows the number and main characteristics of the patients included in 
sub-studies I to IV 
  Validity study (I) 
Prevalence study (II) Correlation 
study (III) 
Cross-cultural 
study (IV) 
Number of patients 125 1470 520 211 
Site of inclusion 
    
Oslo University Hospital 97 510 361 125 
Innlandet Hospital Trust (SI) 28 298 159 
 
Other outpatient clinics 662 
 
Rio de Janeiro   86 
Age (SD) 67.4 (9.2) 73.3 (11.0) 69.3 (10.9) 70.2 (9.2)  
Women (%) 61 (48.8) 804 (54.7) 293 (56.3) 124 (58.8)  
SCI, n (%) 29 (23.2) 203 (13.8) 110 (21.2)  38 (18.0)  
MCI, n (%) 41 (32.8) 517 (35.2) 169 (32.5)   57 (26.9)  
Dementia, n (%) 55 (44.0) 750 (51.0) 241 (46.3) 116 (55.0)  
6&, 6XEMHFWLYHFRJQLWLYHLPSDLUPHQW0&, 0LOGFRJQLWLYHLPSDLUPHQW
2.4 Methods 
Dementia diagnoses 
$OOWKHSDWLHQWVZHUHH[DPLQHGE\DSK\VLFLDQLQDVWDQGDUGL]HGDQGFRPSUHKHQVLYHPDQQHU
DFFRUGLQJWRDFRPPRQUHVHDUFKSURWRFRO%UDHNKXVHWDOVHHILJXUH7KHSDWLHQWV
XQGHUZHQWDQHXURSV\FKRORJLFDOH[DPLQDWLRQLQFOXGLQJDEDWWHU\RIQHXURSV\FKRORJLFDOWHVWV


$SK\VLFDOH[DPLQDWLRQZDVSHUIRUPHGEORRGVDPSOHVZHUHFROOHFWHGDQGGLIIHUHQW
DVVHVVPHQWVFDOHVZHUHFRPSOHWHGGXULQJLQWHUYLHZVZLWKERWKWKHSDWLHQWVDQGWKHLU
FDUHJLYHUV(DFKSDWLHQWKDGD&7RUDQ05,EUDLQVFDQDQGVRPHDOVRKDGD63(&7
$GGLWLRQDOO\VRPHSDWLHQWVKDGDVSLQDOIOXLGH[DPLQDWLRQIRUPHDVXUHPHQWRIEHWDDP\ORLG
DQGWDXSURWHLQV
,Q1RUZD\ZHXVHGWKH,&'FULWHULDIRUGHPHQWLDGLDJQRVLVDQGLQ%UD]LOWKH'60,9
75ZDVXVHG7RHYDOXDWHWKHVHYHULW\RIGHPHQWLDWKH&OLQLFDO'HPHQWLD5DWLQJ6FDOH
&'5ZDVDSSOLHG+XJKHVHWDO
,Q1RUZD\ZHXVHGWKH,&'IRUUHVHDUFKDQGLQ%UD]LOZHXVHGWKH'60,975FULWHULD
WRGLDJQRVH$O]KHLPHU¶VGLVHDVHYDVFXODUGHPHQWLDDQGGHPHQWLDUHODWHGWR3DUNLQVRQ¶V
GLVHDVH)RUIURQWRWHPSRUDOGHPHQWLDWKH0DQFKHVWHU/XQGFULWHULD1HDU\HWDOZHUH
XVHGDQGIRU/HZ\%RG\GHPHQWLDWKHFULWHULDDFFRUGLQJWR0F.HLWKDQGFROOHDJXHV
0F.HLWKHWDOZHUHXVHG
0LOGFRJQLWLYHLPSDLUPHQW0&,ZDVGLDJQRVHGXVLQJWKH:LQEODGFULWHULD:LQEODGHWDO
,QWKRVHFDVHVIRUZKLFKQHLWKHUWKHFULWHULDIRUGHPHQWLDQRU0&,ZHUHPHWWKHWHUP
³VXEMHFWLYHFRJQLWLYHLPSDLUPHQW´ZDVXVHGIRUSDWLHQWVUHIHUUHGWRDPHPRU\FOLQLFIRU
³GHPHQWLDDVVHVVPHQW´


Figure 5. Procedure for the dementia assessment at the Memory Clinics$GMXVWHGIURP
%UDHNKXVHWDO
006(15 1RUZHJLDQUHYLVLRQRI0LQL0HQWDO6WDWXV([DPLQDWLRQ707$DQG% 7UDLO0DNLQJ7HVW$DQG%0$'56
 0RQWJRPHU\$DVEHUJ'HSUHVVLRQ5DWLQJ6FDOH,4&2'( ,QIRUPDQW4XHVWLRQQDLUHIRU&RJQLWLYH'HFOLQH$'/ 
$FWLYLWLHVRI'DLO\/LYLQJ3$'/ 3HUVRQDO$'/,$'/ ,QVWUXPHQWDO$'/%36' %HKDYLRUDODQGSV\FKRORJLFDO
V\PSWRPVRIGHPHQWLD13, 1HXURSV\FKLDWULFLQWHUYLHZJXLGH
Depression diagnoses 
'HSUHVVLYHV\PSWRPVZHUHHYDOXDWHGXVLQJWKH&6''DQGWKH0$'567KH&6''ZDV
FRPSOHWHGE\DQXUVHEDVHGRQDQLQWHUYLHZZLWKDFDUHJLYHUDQGWKH0$'56ZDVFRPSOHWHG
E\WKHSK\VLFLDQEDVHGRQDQLQWHUYLHZZLWKDQGREVHUYDWLRQRIWKHSDWLHQW7KHVFDOHVZHUH
FRPSOHWHG³EOLQG´WRHDFKRWKHURQWKHVDPHGD\LHWKHQXUVHDQGWKHSK\VLFLDQGLGQRWKDYH
DFFHVVWRHDFKRWKHU¶VLQWHUYLHZV7KLVSURFHGXUHZDVWKHVDPHIRUDOOIRXUVXEVWXGLHV)RU
PRUHGHWDLOVDERXWWKHVFDOHVVHHWKHVHFWLRQ³DVVHVVPHQWVFDOHV´,QWKHYDOLGLW\VWXG\,D
First consultation 2-3 hours
Physician, nurse, patient and 
caregiver
Registration
Information about the assessment
Nurse and caregiver
• Informant questionnaire for 
cognitive decline (IQCODE)
• Medical history given by family
• Assessment of ADL failure
⁻ Clinical interview
⁻ P-ADL and I-ADL  scales 
• Assessment of BPSD
⁻ Clinical interview and NPI
⁻ CSDD
• Caregiver assessment
⁻ Clinical interview
⁻ Relative Stress Scale (RSS)
Physician  and patient
• Cognitive function
⁻ Clinical interview
⁻ Cognitive tests (MMSE-NR, clock 
drawing  test, ten-word test, TMT 
A+B, figures drawing test, 
similarity test, verbal fluency 
tests)
• Psychiatric examination
⁻ Clinical interview
⁻ MADRS
• Physical examination
Additional examinations
• Samples of blood and spinal fluid
• MRI cerebrum
• SPECT or PET if appropriate
• Neuropsychologist if appropriate
• Evaluation of practical driving skills 
by Driver and Vehicle Licensing 
Agency if appropriate
Consensus
Second consultation – physician, nurse, patient and family
Summary – diagnosis, treatment or referral to other specialists, 
eventually re-testing in 6- or 12 months’ time when the diagnosis is 
uncertain


GLDJQRVLVRIGHSUHVVLRQZDVPDGHXVLQJERWKWKH,&'FULWHULDIRUUHVHDUFKDQGWKH'60
,9FULWHULD7KHGLDJQRVLVRIGHSUHVVLRQZDVFRQVLGHUHGWKH³UHIHUHQFHVWDQGDUG´LQWKHVWXG\
%RWKFULWHULDZHUHDSSOLHGEHFDXVHZHH[SHFWHGWKHSUHYDOHQFHRIGHSUHVVLRQWREHPXFK
KLJKHUXVLQJWKH,&'FULWHULDDVWKHVHFULWHULDLQFOXGHSDWLHQWVZLWKGHSUHVVLRQRIDPLOGHU
GHJUHHWKDQWKH'60,9FULWHULDIRUPDMRUGHSUHVVLRQ,QWKLVZD\LWZDVSRVVLEOHWRFRPSDUH
WKHWZRVHWVRIFULWHULD7KUHHJHULDWULFSV\FKLDWULVWVZKRZHUHQRWLQYROYHGLQWKHDVVHVVPHQW
DWWKHPHPRU\FOLQLFVHYDOXDWHGWKHSDWLHQWVLQ1RUZD\7KH\KDGDFFHVVWRWKHLQIRUPDWLRQLQ
WKHUHFRUGVH[FHSWIRUWKHVFRUHVRQWKH0$'56DQGWKH&6''UDWLQJVEOLQGHGWRWKHUHVXOWV
IRUWKHVFDOHV7KHSV\FKLDWULVWVLQWHUYLHZHGWKHSDWLHQWVDQGXVHGDWHPSODWHZLWKDOLVWRIDOO
WKHV\PSWRPVRIGHSUHVVLRQZLWKUHJDUGWRWKH,&')PLOGPRGHUDWHRUVHYHUH
GHSUHVVLRQDQGWRWKHPDMRUGHSUHVVLRQFULWHULDRIWKH'60,9LQWKHLQWHUYLHZVHVVLRQ$W
2VOR8QLYHUVLW\+RVSLWDOWKHLQWHUYLHZVWRRNSODFHWKHVDPHGD\DVWKHGDWDIRUWKH0$'56
LQWHUYLHZDQGWKH&6''ZHUHFROOHFWHGZKHUHDVWKHSV\FKLDWULFLQWHUYLHZVDW,QQODQGHW
+RVSLWDOWRRNSODFHZLWKLQDZHHNDIWHUWKHSDWLHQWVKDGEHHQDVVHVVHGZLWKWKHWZRVFDOHV
7KHGXUDWLRQRIHDFKSV\FKLDWULFLQWHUYLHZZDVWRPLQXWHVGHSHQGLQJRQWKHV\PSWRP
ORDGRIHDFKSDWLHQW2QHRIWKHSV\FKLDWULVWVLQ1RUZD\LQWHUYLHZHGRIWKHSDWLHQWV7KH
WKUHHSV\FKLDWULVWVGLVFXVVHGWKHGLDJQRVWLFSURFHGXUHVDQGWKHGLDJQRVHVZLWKHDFKRWKHU
GXULQJWKHVWXG\WRHQVXUHWKHTXDOLW\RIHDFKGLDJQRVLVEXWQRUHOLDELOLW\VWXG\ZDV
SHUIRUPHG7KHVDPHSURFHGXUHZDVIROORZHGLQWKHRXWSDWLHQWFOLQLFLQ5LRGH-DQHLUR
PDNLQJWKHFRPSDULVRQSRVVLEOHVXEVWXG\,9
Other assessment scales 
,QWKHFURVVFXOWXUDOFRPSDULVRQ,9WKHHQWLUHDVVHVVPHQWRIWKHSDWLHQWVZDVQRWLGHQWLFDO
'LIIHUHQWVFDOHVZHUHXVHGLQWKHWZRFRXQWULHVLQRUGHUWRPHDVXUHFDUHJLYHUEXUGHQDQG
IXQFWLRQDOVWDWXV,Q%UD]LOWKH=DULW%XUGHQLQWHUYLHZ=DULWHWDODQG3IHIIHU
)XQFWLRQDO$FWLYLWLHV4XHVWLRQQDLUH3IHIIHUHWDOZHUHDSSOLHG,Q1RUZD\WKH
5HODWLYH6WUHVV6FDOH*UHHQHHWDODQGWKH/DZWRQ,QVWUXPHQWDO$FWLYLWLHVRI'DLO\
/LYLQJ6FDOH/DZWRQDQG%URG\ZHUHXVHG


2.5 Statistics 
7KHVWDWLVWLFVZHUHSHUIRUPHGXVLQJ6366YHUVLRQVXEVWXG\,DQG,%06366YHUVLRQ
VXEVWXGLHV,,,,,DQG,9'HVFULSWLYHDQDO\VHVZHUHFDUULHGRXWIRUDOOVXEVWXGLHV7DEOH
VKRZVWKHYDULRXVVWDWLVWLFDOPHWKRGVWKDWZHUHDSSOLHGWRWKHIRXUVXEVWXGLHV
0DQ\RIWKHYDULDEOHVGLGQRWVKRZDQRUPDOGLVWULEXWLRQZKLFKLVDQDVVXPSWLRQIRUWKHXVH
RISDUDPHWULFWHVWV1RQSDUDPHWULFWHVWVGRQRWUHTXLUHQRUPDOGLVWULEXWLRQDQGPDNHQR
DVVXPSWLRQVDERXWWKHXQGHUO\LQJSRSXODWLRQGLVWULEXWLRQ,QWKLVWKHVLVDQDO\VHVZHUH
SHUIRUPHGXVLQJWKHIROORZLQJQRQSDUDPHWULFWHVWV6SHDUPDQ¶VUKRFRUUHODWLRQ&KLVTXDUH
WHVWDQG0DQQ:KLWQH\8WHVW
6SHDUPDQ¶VUKR&RUUHODWLRQLVDZD\WRGHVFULEHWKHVWUHQJWKDQGGLUHFWLRQRIWKHOLQHDU
UHODWLRQVKLSEHWZHHQWZRYDULDEOHV6SHDUPDQ¶VUKRPD\EHXVHGZKHQWKHYDULDEOHVDUH
RUGLQDOLQWHUYDORUUDWLRV7KHYDULDEOHVDUHFRQYHUWHGWRUDQNVEHIRUHFRUUHODWLRQDQDO\VHVDUH
SHUIRUPHG7KHFRUUHODWLRQFRHIILFLHQWFDQUDQJHIURPWR9DOXHVXSWRDUH
FRQVLGHUHGVPDOOYDOXHVEHWZHHQDQGDUHFRQVLGHUHGPHGLXPDQGYDOXHVEHWZHHQ
DQGDUHFRQVLGHUHGWRLQGLFDWHKLJKFRUUHODWLRQ
&KLVTXDUHWHVW7KHUHODWLRQVKLSEHWZHHQWZRFDWHJRULFDOYDULDEOHVLVH[SORUHGE\WKH&KL
VTXDUHWHVW,WH[SORUHVZKHWKHUWKHIUHTXHQF\RIDYDULDEOHLVWKHVDPHLQGLIIHUHQWJURXSV
(DFKYDULDEOHPD\KDYHWZRRUPRUHFDWHJRULHV,QWKHSUHYDOHQFHVWXG\,,WKHGLIIHUHQFHV
LQSUHYDOHQFHUDWHVZHUHH[SORUHGXVLQJWKUHHGLIIHUHQWFXWRIISRLQWVIRUWKH&6''
DQGDPRQJSDWLHQWVZLWKYDULRXVFKDUDFWHULVWLFVVXFKDVJHQGHUDJHGLDJQRVHVDQG
$'/LPSDLUPHQW
0DQQ:KLWQH\8WHVW7KLVLVWKHQRQSDUDPHWULFDOWHUQDWLYHWRWKHWWHVWUHTXLULQJWZR
LQGHSHQGHQWJURXSVZLWKFRQWLQXRXVYDULDEOHV,QVWHDGRIFRPSDULQJPHDQVWKH0DQQ
:KLWQH\8WHVWFRPSDUHVPHGLDQV7KHVFRUHVRQWKHFRQWLQXRXVYDULDEOHVDUHFRQYHUWHGWR
UDQNVWKDWDUHFRPSDUHG
3ULQFLSDOFRPSRQHQWDQDO\VLV3&$3&$LVDPHWKRGRIUHGXFLQJDGDWDVHW7KHRULJLQDO
YDULDEOHVDUHGHFRPSRVHGLQWRDVHWRIIDFWRUV7KHORDGLQJVRIWKHYDULDEOHVLQHDFKIDFWRU
JLYHLQIRUPDWLRQDERXWWKHUHODWLYHFRQWULEXWLRQWKDWDYDULDEOHJLYHVWRDIDFWRU7RPDNHWKH
LQWHUSUHWDWLRQRIWKHDQDO\VLVHDVLHUWKHIDFWRUVDUH³URWDWHG´$QRUWKRJRQDOURWDWLRQPHWKRG
LVXVHGLIWKHXQGHUO\LQJIDFWRUVDUHDVVXPHGWREHLQGHSHQGHQWDQGLWLVHDVLHUWRLQWHUSUHW


WKDQWKHREOLTXHURWDWLRQZKHUHWKHXQGHUO\LQJIDFWRUVDUHDVVXPHGWREHUHODWHGRUFRUUHODWHG
WRHDFKRWKHU7KLVPHWKRGLVPRUHGLIILFXOWWRLQWHUSUHW2QO\IDFWRUVZLWKDQHLJHQYDOXHRI
RUPRUHDUHUHWDLQHGIRUIXUWKHULQYHVWLJDWLRQ.DLVHU¶VFULWHULRQ,QWKHFRUUHODWLRQVWXG\
,,,3&$VZHUHSHUIRUPHGZLWKYDULPD[RUWKRJRQDOURWDWLRQ)DFWRUORDGLQJVZHUH
FRQVLGHUHGVLJQLILFDQWDQGLQFOXGHG
0XOWLSOHOLQHDUUHJUHVVLRQDQDO\VLV7KLVDQDO\VLVLVEDVHGRQFRUUHODWLRQDQGH[SORUHVWKH
UHODWLRQVKLSEHWZHHQRQHGHSHQGHQWFRQWLQXRXVYDULDEOHDQGDQXPEHURILQGHSHQGHQW
YDULDEOHV:LWKWKHVWDQGDUGPHWKRGDOOLQGHSHQGHQWYDULDEOHVDUHHQWHUHGLQWRWKHDQDO\VLV
VLPXOWDQHRXVO\:KHQDKLHUDUFKLFDOPHWKRGLVFKRVHQVHTXHQWLDOUHJUHVVLRQWKH
LQGHSHQGHQWYDULDEOHVDUHHQWHUHGLQDVSHFLILFRUGHU8VLQJWKHIRUZDUGVHOHFWLRQPHWKRGRQH
QHZYDULDEOHDWDWLPHLVDGGHGVWDUWLQJZLWKWKHYDULDEOHZLWKWKHEHVWFRUUHODWLRQZLWKWKH
GHSHQGHQWYDULDEOH:LWKEDFNZDUGGHOHWLRQWKHYDULDEOHVDUHUHPRYHGRQHDWDWLPH,QWKH
FURVVFXOWXUDOVWXG\,9VLPSOHDQGPXOWLSOHOLQHDUUHJUHVVLRQDQDO\VHVZLWKORJ&6''
DQGORJ0$'56DVGHSHQGHQWYDULDEOHVZHUHSHUIRUPHG7UDQVIRUPDWLRQRIWKH&6''
DQG0$'56VFRUHVZDVSHUIRUPHGEHFDXVHWKH\GLGQRWVKRZDQRUPDOGLVWULEXWLRQ$JHDQG
JHQGHUWRJHWKHUZLWKDOOYDULDEOHVZLWKSYDOXHVLQWKHXQDGMXVWHGVLPSOHDQDO\VHVZHUH
LQFOXGHGLQWKHDGMXVWHGPXOWLSOHDQDO\VHV$GMXVWHGDQDO\VHVZHUHSHUIRUPHGXVLQJERWK
VWDQGDUGDQGVWHSZLVHHQWHUDQGEDFNZDUGPHWKRGV7KHUHVXOWVZHUHWKHVDPH
/RJLVWLFUHJUHVVLRQDQDO\VLV,QWKLVDQDO\VLVWKHGHSHQGHQWYDULDEOHLVFDWHJRULFDOEXWWKH
LQGHSHQGHQWYDULDEOHVPD\EHFDWHJRULFDOFRQWLQXRXVRUDPL[RIERWKLQWKHVDPHPRGHO,W
SUHGLFWVFDWHJRULFDORXWFRPHVZLWKWZRRUPRUHFDWHJRULHV,QWKHFRUUHODWLRQVWXG\,,,
GLFKRWRPL]HG&6''VFRUHVZHUHGHSHQGHQWYDULDEOHV9DULDEOHVWKDWZHUHDVVRFLDWHGZLWK
GHSUHVVLRQDWSOHYHOLQWKHXQDGMXVWHGDQDO\VHVZHUHLQFOXGHGDVLQGHSHQGHQWYDULDEOHV
LQDGGLWLRQWRDJHDQGJHQGHU7KHLQGHSHQGHQWYDULDEOHVZHUHGLFKRWRPL]HGRUGXPP\
GLFKRWRPL]HG%RWKVWDQGDUGDQGVWHSZLVHEDFNZDUGDQGHQWHUPHWKRGVZHUHXVHGJLYLQJ
WKHVDPHUHVXOWV
$VVKRZQLQ7DEOHVHQVLWLYLW\VSHFLILFLW\DFFXUDF\OLNHOLKRRGUDWLRVDQG52&DQDO\VHV
ZHUHDOVRSHUIRUPHG7KHVHPHWKRGVDUHGHVFULEHGLQFKDSWHU3V\FKRPHWULF
FKDUDFWHULVWLFVRIWHVWVDQGHYDOXDWLRQVFDOHV


Table 10. Statistical methods used in the four sub-studies 
Sub-study Statistical methods 
Validity study (I) Receiver operation characteristics (ROC 
analyses) with area under the curve (AUC), 
accuracy, sensitivity, specificity, and likelihood 
ratios for positive and negative tests 
Prevalence study (II) Chi square analyses, correlation, and logistic 
regression analyses 
Correlation study (III) Correlation and principal component analyses 
Cross-cultural study (IV) Correlation and multiple linear regression 
analyses 

2.6 Ethical considerations 
7KHSDWLHQWVDQGWKHLUIDPLO\FDUHJLYHUVJDYHWKHLULQIRUPHGFRQVHQWLQZULWLQJ7KHVWXGLHV
ZHUHDOODSSURYHGE\WKH5HJLRQDO(WKLFV&RPPLWWHHIRUPHGLFDOUHVHDUFKLQ6RXWKHDVW
1RUZD\DQGE\WKH'DWD,QVSHFWRUDWHDW2VOR8QLYHUVLW\+RVSLWDO8OOHYDDO
:KHQFRQGXFWLQJUHVHDUFKLQFOXGLQJSDWLHQWVZLWKLPSDLUHGFRJQLWLRQLWLVRIWKHXWPRVW
LPSRUWDQFHWRMXGJHWKHLUFDSDFLW\WRXQGHUVWDQGZKDWWKH\KDYHJLYHQWKHLUFRQVHQWWR$VFDQ
EHVHHQIURPWKHIRXUSDSHUVDERXWKDOIRIWKHLQFOXGHGSDWLHQWVGLGQRWKDYHGHPHQWLDEXW
KDGLQVWHDGHLWKHU0&,RU6&,6XFKSDWLHQWVZLOOQRUPDOO\XQGHUVWDQGDQ\LQIRUPDWLRQDERXW
DVWXG\)RUWKRVHSDWLHQWVZLWKDGLDJQRVLVRIGHPHQWLDWKHPDMRULW\KDGDPLOGGHJUHHRI
GHPHQWLDZKLFKDOVRLQGLFDWHVWKDWWKH\KDYHWKHFDSDFLW\WRXQGHUVWDQG:KHQLQGRXEWWKH
LVVXHZDVGLVFXVVHGZLWKWKHSDWLHQW¶VFDUHJLYHU




2.7 Results from the papers – the abstracts and 
additional information 
The validity study (Paper I) 
Background: 7KHDLPRIWKHVWXG\ZDVWRFRPSDUHWKHYDOLGLW\RIWKH&RUQHOO6FDOHIRU
'HSUHVVLRQLQ'HPHQWLD&6''DQGWKH0RQWJRPHU\$DVEHUJ'HSUHVVLRQ5DWLQJ6FDOH
0$'56DPRQJPHPRU\FOLQLFSDWLHQWV
Methods: 7KHVFDOHVZHUHLQGHSHQGHQWO\FRPSOHWHGIRUSDWLHQWV7KHGLDJQRVLVRI
GHSUHVVLRQZDVPDGHE\SV\FKLDWULVWVEOLQGHGWRWKHGHSUHVVLRQVFRUHV
Results: 7KHPHDQVFRUHRIWKH0LQL0HQWDO6WDWH([DPLQDWLRQZDV6'RIWKH
&6''6'DQGRIWKH0$'566',QUHFHLYHURSHUDWLRQFKDUDFWHULVWLFV
52&DQDO\VHVWKH$8&IRUWKH&6''ZDV&,±XVLQJWKH,&'
FULWHULDIRUGHSUHVVLRQDQG&,±XVLQJWKH'60,9FULWHULD7KH$8&
ZDV&,±IRUWKH0$'56XVLQJWKH,&'FULWHULDDQG&,
±XVLQJWKH'60,9FULWHULD
Conclusion: %RWKVFDOHVDUHVXLWDEOHDVVFUHHQLQJWRROV$FFRUGLQJWRWKH52&DQDO\VHVWKH
0$'56VHHPVEHWWHUDWGLVWLQJXLVKLQJGHSUHVVHGIURPQRQGHSUHVVHGSDWLHQWV
$GGLWLRQDOUHVXOWVRIVXEVWXG\,
,QWKLVVWXG\RIWKHSDWLHQWVPHWWKH,&'FULWHULDIRUGHSUHVVLRQRIWKRVH
SDWLHQWVKDGDPLOGGHJUHHRIGHSUHVVLRQKDGDPRGHUDWHGHJUHHDQGKDGDVHYHUH
GHJUHHRIGHSUHVVLRQ8VLQJWKH'60,9FULWHULDKDGDPDMRUGHSUHVVLYHGLVRUGHU7KH
FXWRIIZLWKWKHEHVWDFFXUDF\DQGZLWKDEDODQFHGVHQVLWLYLW\DQGVSHFLILFLW\IRUWKH&6''
ZDVDQGIRUWKH0$'56WKHEHVWFXWRIISRLQWZDVLQGHSHQGHQWRIZKLFKGLDJQRVWLF
FULWHULDZHUHXVHG
7KHPHDQ&RUQHOOVFRUHZDV6'LQWKHJURXSZLWKRXWGHSUHVVLRQDQG6'
LQWKHJURXSZLWKGHSUHVVLRQDFFRUGLQJWRWKH,&'FULWHULDDQGWKHPHDQ0$'56VFRUH
ZDV6'IRUQRQGHSUHVVHGVXEMHFWVDQG6'IRUGHSUHVVHGVXEMHFWV
$SSUR[LPDWHO\RIWKHSDWLHQWVKDGD&6''VFRUHRIDQGDERYHLQGLFDWLQJGHSUHVVLRQ
DQGKDGD0$'56VFRUHRIDQGDERYH8VLQJWKHEHVWFXWRIIVFRUHRIWKHWZRVFDOHV
WKHUHIRUHJDYHDKLJKHUSUHYDOHQFHUDWHRIGHSUHVVLRQDVFRPSDUHGWRWKHSV\FKLDWULF


GLDJQRVLVDFFRUGLQJWR,&'7KHFRUUHODWLRQEHWZHHQWKHWZRVFDOHVZDVIRU
WKHZKROHJURXSIRUWKHSDWLHQWVZLWKGHPHQWLDDQGIRUWKRVHZLWKRXWGHPHQWLD
The prevalence study (paper II) 
Objectives'HSUHVVLRQLQGHPHQWLDLVFRPPRQEXWWKHSUHYDOHQFHUDWHVGLIIHUDFFRUGLQJWR
WKHSRSXODWLRQVVWXGLHGDQGZKLFKGLDJQRVWLFWRROVDUHEHLQJXVHG7KHDLPRIWKLVVWXG\LVWR
H[SORUHWKHSUHYDOHQFHRIGHSUHVVLRQDPRQJSDWLHQWVUHIHUUHGWRDPHPRU\FOLQLFRUDQ
RXWSDWLHQWFOLQLFDVPHDVXUHGE\WKH&RUQHOO6FDOHRI'HSUHVVLRQLQGHPHQWLD&6''DQGWR
LQYHVWLJDWHZKLFKIDFWRUVDUHDVVRFLDWHGZLWKGHSUHVVLRQ
Method:7KH&6''ZDVFRPSOHWHGIRUSDWLHQWVRQWKHLUILUVWYLVLWWRDPHPRU\FOLQLFRU
DQRXWSDWLHQWFOLQLF7KHSUHYDOHQFHRIGHSUHVVLRQXVLQJWKUHHGLIIHUHQWFXWRIISRLQWVZDV
FDOFXODWHG/RJLVWLFUHJUHVVLRQDQGFRUUHODWLRQDQDO\VHVZHUHSHUIRUPHG
Results:+DOIRIWKHSDWLHQWVKDGGHPHQWLD7KHPHDQ&6''ZDV6'IRUWKHZKROH
JURXSDQGKDGDVFRUHDERYHZKHUHDVKDGGHSUHVVLRQGHILQHGDVD&6''
VFRUHDERYHDQGKDGDVFRUHDERYH7KHPHDQVFRUHVZHUHKLJKHUDPRQJWKRVH
ZLWKGHPHQWLDRWKHUWKDQ$O]KHLPHU¶VGLVHDVHWKRVHZLWKSUHYLRXVGHSUHVVLRQDQGWKRVHZLWK
JUHDWHULPSDLUPHQWLQWKHDFWLYLWLHVRIGDLO\OLYLQJ$'/,QWKHORJLVWLFUHJUHVVLRQDQDO\VHV
\RXQJHUDJH$'/G\VIXQFWLRQDQGSUHYLRXVGHSUHVVLRQZHUHVLJQLILFDQWO\DVVRFLDWHGZLWK
KLJKHU&6''VFRUHV
Conclusion::HIRXQGWKDWGHSUHVVLYHV\PSWRPVDUHFRPPRQDPRQJSDWLHQWVUHIHUUHGIRUD
GHPHQWLDDVVHVVPHQWLQVSHFLDOLVWKHDOWKFDUH7KHVWURQJHVWIDFWRUVDVVRFLDWHGZLWKGHSUHVVLYH
V\PSWRPVZHUH\RXQJHUDJH$'/LPSDLUPHQWDQGSUHYLRXVGHSUHVVLRQ
$GGLWLRQDOUHVXOWVRIVXEVWXG\,,
,QWKLVVWXG\ZHLQFOXGHGSDWLHQWVIURPGLIIHUHQWRXWSDWLHQWFOLQLFV2QO\WZRRIWKHPDUH
LGHQWLILHGDVPHPRU\FOLQLFV286DQG6,WKHRWKHUVDUHJHULDWULFRUROGDJHSV\FKLDWULF
RXWSDWLHQWFOLQLFVWKDWDOVRDVVHVVSDWLHQWVZLWKGLVHDVHVRWKHUWKDQGHPHQWLDDQG0&,7KHVH
RXWSDWLHQWFOLQLFVGLIIHUHGIURPWKHPHPRU\FOLQLFVLQUHJDUGWRGHPRJUDSKLFFKDUDFWHULVWLFV
,Q7DEOHZHKDYHFRPSDUHGWKHPDLQFKDUDFWHULVWLFVRIWKHSDWLHQWVIURP286DQG6,
Q ZLWKWKHSDWLHQWVIURPWKHUHPDLQLQJFOLQLFVQ $VFDQEHVHHQWKHSDWLHQWVRI
WKHWZRPHPRU\FOLQLFV286DQG6,DUH\RXQJHUIHZHUDUHZRPHQDQGPRUHDUHPDUULHG
LQDGGLWLRQWKH\KDYHEHWWHUIXQFWLRQLQJLQWHUPVRIDFWLYLWLHVRIGDLO\OLYLQJ7KHRFFXUUHQFH
RIFRPRUELGLWLHVLVDOVRGLIIHUHQWZLWKOHVVFDUGLRYDVFXODUGLVRUGHUVDPRQJSDWLHQWVRIWKHWZR
PHPRU\FOLQLFVZKLFKDOVROHDGVWRIHZHUSDWLHQWVZLWKYDVFXODUGHPHQWLD:KLOHIHZHURIWKH


SDWLHQWVDW286DQG6,KDYHGHPHQWLDPRUHKDYHSUHYLRXVLQFLGHQFHVRIGHSUHVVLRQ'HVSLWH
WKHVHGLIIHUHQFHVWKHPHDQVFRUHRQ&6''ZDVWKHVDPHLQERWKJURXSVRISDWLHQWV,QFOXGLQJ
DOOSDWLHQWVKDGD&6''VFRUHKLJKHUWKDQ


Table 11. Patients’ differences between the two groups of clinics
 
Number or 
mean value 
% or 
 SD 
OUS + SI 
(n=808) 
The other 
 clinics (662) P value 
Patient characteristics       
Mean age (n=1461) 72.5 10.8 68.6 (10.8) 77.3 (8.7) <0.001c 
Females  804 55.0 406 (50.5) 398 (60.5) <0.001a 
Married 935 63.6 576 (71.3) 359 (54.2) <0.001a 
Education (n=1380) 11.2 3.7 11.9 (3.9) 10.2 (3.2) <0.001c 
I-ADL (n=1398) (8-32) 13.5 5.3 12.1 (4.5) 15.2 (5.7) <0.001b 
P-ADL (n=1380) (6-30) 7.6 2.6 7.0 (2.1) 8.4 (3.1) <0.001b 
Comorbidity  1160 78.9 654 (80.9) 556 (84.0) 0.26a 
Cerebrovascular diseases 343 23.3 168 (20.8) 175 (26.4) 0.07 
Neurological diseases 290 19.7 195 (24.1) 96 (14.5) <0.001 
Cardiovascular diseases 792 53.9 389 (48.1) 403 (60.9) 0.001 
Endocrine diseases 523 35.6 297 (36.8) 226 (34.1) 0.21 
Cognition and dementia 
MMSE score (n=1450) 23.8 4.7 24.9 (4.1) 22.4 (4.9) <0.001b 
CDT score (n=1419) 3.5 1.6 3.7 (1.5) 3.2 (1.6) < 0.001b 
Diagnoses (n=1470) < 0.001
a 
 SCI 203 13.8 174 (21.5) 29(4.4) 
  MCI 517 35.2 277 (34.3) 240 (36.3) 
  AD 433 29.5 164 (20.3) 269 (40.6) 
  VaD 52 3.5 10 (1.2) 42 (6.3) 
  AD/VaD 77 5.2 43 (5.3) 34 (5.1) 
  DLB/Parkinson 36 2.4 26 (3.2) 10 (1.5) 
  FTD 12 0.8 10 (1.2) 2 (0.3) 
  Unspecified dementia 140 9.5 104 (12.9) 36 (5.4) 
Dementia  750 51.0 357 (44.2) 393 (59.4) <0.001a 
Depression 
Cornell, score (n=1470) 6.7 5.3 6.5 (5) 6.9 (5.7) 0.71b 
Previous depression 289 19.7 186 (23) 103 (15.6) <0.001a 
Use of antidepressants 232 15.7 125 (15.5) 107 (16.2) 0.39a 
a= X2 (Chi square) test, b = Mann-Whitney test, c = t –test, P-ADL = personal activities of daily living, I-ADL = 
instrumental activities of daily living, MMSE = mini mental state examination, CDT = Clock Drawing Test, SCI = 
subjective cognitive impairment, MCI = mild cognitive impairment, AD = Alzheimer’s disease, VaD = vascular 
dementia, DLB = Dementia with Lewy Bodies, FTD = frontotemporal dementia  
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The correlation study (paper III) 
Background: 7KHDLPRIWKLVVWXG\ZDVWRH[SORUHWKHFRUUHODWLRQEHWZHHQWKH&RUQHOO6FDOH
IRU'HSUHVVLRQLQ'HPHQWLD&6''DQGWKH0RQWJRPHU\$DVEHUJ'HSUHVVLRQ5DWLQJ6FDOH
0$'56DPRQJPHPRU\FOLQLFSDWLHQWV
Methods: 7KH&6''EDVHGRQDQLQWHUYLHZZLWKWKHFDUHJLYHUDQGWKH0$'56EDVHGRQ
WKHSDWLHQW¶VRSLQLRQZHUHILOOHGLQLQGHSHQGHQWO\RIHDFKRWKHUDPRQJSDWLHQWV3ULQFLSDO
FRPSRQHQWDQGFRUUHODWLRQDQDO\VHVZHUHSHUIRUPHG
Results: 7KHPHDQVFRUHRIWKH&6''ZDV6'DQGWKHPHDQ0$'56VFRUHZDV
6'7KHFRUUHODWLRQEHWZHHQWKHWZRVFDOHVZDVIRUWKHZKROHJURXSLQ
WKHJURXSZLWKGHPHQWLDDQGIRUWKRVHZLWKRXWGHPHQWLDUHVSHFWLYHO\3ULQFLSDO
FRPSRQHQWDQDO\VHVUHYHDOHGIRXUIDFWRUVIRUWKH&6''DQGWZRIDFWRUVIRUWKH0$'56
Conclusions: 8VLQJWZRGLIIHUHQWVRXUFHVRILQIRUPDWLRQZHIRXQGDSRRUFRUUHODWLRQ
EHWZHHQWKHWZRVFDOHV:HVXJJHVWWKDWHYDOXDWLRQRIGHSUHVVLRQDPRQJPHPRU\FOLQLF
SDWLHQWVVKRXOGEHGRQHE\LQWHUYLHZLQJERWKWKHSDWLHQWDQGWKHFDUHJLYHU
$GGLWLRQDOUHVXOWVRIVXEVWXG\,,,
,QWKLVVXEVWXG\RIWKHSDWLHQWVKDGD&6''KLJKHUWKDQ,QWKHSULQFLSDOFRPSRQHQW
DQDO\VLV3&$WKHIRXUIDFWRUVDFFRXQWHGIRUDERXWRIWKHYDULDQFHIRUWKH&6''7KH
WZRIDFWRUVRIWKH3&$RIWKH0$'56DFFRXQWHGIRUDERXWRIWKHYDULDQFH7KH
FRUUHODWLRQEHWZHHQWKHWZRVFDOHVUHPDLQHGSRRUHYHQDIWHUGLYLGLQJWKHVDPSOHLQWRGLIIHUHQW
VXEVDPSOHVDQGDOVRZKHQFRPSDULQJWKHFRUUHODWLQJIDFWRUVRIWKH&6''DQGWKH0$'56
DFFRUGLQJWRWKHWZR3&$V+RZHYHUWKHUHZHUHGLIIHUHQFHVEHWZHHQWKHWZRPHPRU\
FOLQLFV7KHVHGLIIHUHQFHVDUHVKRZQLQ7DEOH

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Table 12. Spearman’s correlations between the CSDD and the MADRS scores for sub-
sample, separated for the two clinics at Oslo University Hospital and Innlandet Hospital 
Trust
  Total sum scores Oslo University Hospital (OUS) 
Innlandet Hospital 
Trust (SI) 
All patients (n=520) 0.36 0.27 0.58 
Women (56.3%) 0.31 0.20 0.59 
Men (43.7%) 0.41 0.36 0.51 
Age (n=520) 
40-64 (31.7%) 0.31 0.21 0.48 
65-75 (36.2%) 0.37 0.33 0.43 
76-93 (32.1%) 0.46 0.31 0.79 
Years of education (n=506) 
<=8 (30.2%) 0.40 0.23 0.64 
>=9 (69.8%) 0.38 0.32 0.55 
Marital status (n=510) 
Married (67.8%) 0.43 0.37 0.58 
Not married (32.5%) 0.25 0.14 0.59 
Diagnosis  
SCI (21.2 %) 0.49 0.38 0.63 
MCI (32.5%) 0.47 0.40 0.61 
Dementia (46.3% ) 0.22 0.16 0.47 
MMSE score (n=517) 
3-21 (21.9%) 0.25 0.14 0.55 
22-25 (26.5%) 0.35 0.22 0.53 
26-28 (29.5%) 0.45 0.41 0.62 
29-30 (22.1%) 0.38 0.29 0.62 
Clock Drawing Test (n=427) 
Approved 0.41 0.33 0.59 
Not approved 0.38 0.24 0.56 
Caregiver (n=510) 
Spouse (67.8%) 0.43 0.37 0.55 
Others (32.2%) 0.27 0.12 0.64 
Relative Stress Scale (RSS) (n=494) 
RSS score below 10 (50.4%) 0.39 0.31 0.56 
RSS score above 9 (49.6%) 0.30 0.19 0.64 
SCI = subjective cognitive impairment, MCI = mild cognitive impairment, MMSE = Mini Mental State Examination  

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The cross-cultural study (paper IV) 
Background'LIIHUHQWFXWRIISRLQWVIRUDGHSUHVVLYHGLVRUGHURQGHSUHVVLRQVFDOHVH[LVWLQ
GLIIHUHQWFRXQWULHV7KHUHDVRQVFRXOGEHWKDWWKHSUHVHQFHRUWKHLQWHQVLW\RIWKHYDULRXV
V\PSWRPVRQWKHVFDOHVGLIIHU:HZDQWHGWRH[SORUHGLIIHUHQFHVLQVFRUHVRQGHSUHVVLRQ
VFDOHVDPRQJSDWLHQWVLQ%UD]LODQG1RUZD\
Methods7KH&RUQHOO6FDOHIRU'HSUHVVLRQLQ'HPHQWLD&6''DQGWKH0RQWJRPHU\±
$DVEHUJ'HSUHVVLRQ5DWLQJ6FDOH0$'56ZHUHFRPSOHWHGLQGHSHQGHQWO\DPRQJ
HOGHUO\RXWSDWLHQWVLQ%UD]LODQG1RUZD\$SV\FKLDWULVWEOLQGWRWKHUHVXOWVGLDJQRVHG
GHSUHVVLRQXVLQJWKH,&'DQG'60,9FULWHULD
Results$FFRUGLQJWRWKH,&'FULWHULD%UD]LOLDQDQG1RUZHJLDQ
SDWLHQWVKDGGHSUHVVLRQS 0HDQ&6''VFRUHZDV6'LQ%UD]LODQG
6'LQ1RUZD\S0HDQ0$'56VFRUHZDV6'LQ%UD]LODQG
6'LQ1RUZD\S :HDQDO\]HGWKHVFRUHVIRUWKHGHSUHVVHGDQGWKHQRQ
GHSUHVVHGSDWLHQWVVHSDUDWHO\,QERWKJURXSVWKH%UD]LOLDQSDWLHQWVKDGVLJQLILFDQWO\KLJKHU
VFRUHVRQERWKVFDOHVFRPSDUHGWRWKH1RUZHJLDQSDWLHQWV,QDQDGMXVWHGOLQHDUUHJUHVVLRQ
DQDO\VLVWKHYDULDEOHµµFRXQWU\¶¶ZDVDVVRFLDWHGZLWKWKH&6''VFRUHEHWD S 
Limitations7KHSURWRFROVLQWKHWZRFRXQWULHVZHUHQRWH[DFWO\WKHVDPH2QO\RQH
SV\FKLDWULVWHYDOXDWHGWKHSDWLHQWV
Conclusions:7KHVFRUHVRQWKH0$'56DQGWKH&6''ZHUHKLJKHULQSDWLHQWVLQ%UD]LOWKDQ
LQ1RUZD\,QDQDGMXVWHGOLQHDUUHJUHVVLRQDQDO\VLVµµFRXQWU\¶¶ZDVWKHRQO\YDULDEOH
DVVRFLDWHGZLWKWKHKLJKHU&6''VFRUH
$GGLWLRQDOLOOXVWUDWLRQVIRUWKHUHVXOWVRIVXEVWXG\,9
,QVXEVWXG\,9RISDWLHQWVKDGD&6''VFRUHKLJKHUWKDQ$VUHSRUWHGLQSDSHU,9
WKH%UD]LOLDQSDWLHQWVKDGDKLJKHUVFRUHRQQHDUO\HYHU\LWHPRQWKH&6''FRPSDUHGWRWKH
1RUZHJLDQSDWLHQWVGXHPDLQO\WRDKLJKHUOHYHORIVHYHULW\RIHDFKV\PSWRP7KLVZDVWKH
FDVHDPRQJWKRVHZLWKDQGZLWKRXWGHSUHVVLRQ7KHRQO\LWHPIRUZKLFKWKH1RUZHJLDQ
SDWLHQWVKDGDKLJKHUVFRUHZDVIRUWKHLWHP³PXOWLSOHSK\VLFDOFRPSODLQWV´)LJXUHVDQG
VKRZWKHVHYHULW\RIWKHYDULRXVLWHPVRIWKHWZRVFDOHVDVPHDQYDOXHVIRUWKH1RUZHJLDQDQG
WKH%UD]LOLDQGHSUHVVHGSDWLHQWVWKHQRQGHSUHVVHGSDWLHQWVDUHQRWVKRZQ


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Figure 6. The severity of the various symptoms of depression according to the CSDD in
patients with depression in Brazil and Norway (mean values).7KH SEHWZHHQWKHWZR
JURXSV

Figure 7. The severity of the various 
symptoms of depression according to 
the MADRS in the patients with 
depression in Brazil and Norway 
(mean values).7KH SEHWZHHQWKH
WZRJURXSV


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2.8 Discussion 
The prevalence of depression 
,QWKLVVWXG\ZHIRXQGDKLJKSUHYDOHQFHUDWHRIGHSUHVVLRQDFFRUGLQJWRDFOLQLFDOGLDJQRVLV
PDGHE\DSV\FKLDWULVWDQGRIGHSUHVVLYHV\PSWRPVDFFRUGLQJWRWKHWZRVFUHHQLQJVFDOHV,Q
WKHVXEVWXGLHV,DQG,9ZKHUHWKHSDWLHQWVZHUHDVVHVVHGE\SV\FKLDWULVWVPHWWKH
,&'FULWHULDIRUGHSUHVVLRQLQVXEVWXG\,DQGPHWWKRVHLQVXEVWXG\,9LQ
%UD]LOLQ1RUZD\S 8VLQJWKH&6''WRDVVHVVGHSUHVVLYHV\PSWRPVZHIRXQG
WKDWLQVXEVWXG\,LQVXEVWXG\,,LQVXEVWXG\,,,DQGLQVXEVWXG\
,9KDGD&6''VFRUHKLJKHUWKDQLQGLFDWLQJGHSUHVVLRQDWWKHGLVRUGHUOHYHODFFRUGLQJWR
WKHUHVXOWVRIRXUYDOLGLW\VWXG\VWXG\,7KHSUHYDOHQFHUDWHUHSRUWHGLQSDSHU,,LVSRVVLEO\
WRRKLJKEHFDXVHZHIRXQGERWKLQVWXG\,DQGVWXG\,9WKDWWKHSUHYDOHQFHRIGHSUHVVLRQ
XVLQJDFOLQLFDOGLDJQRVLVE\DSV\FKLDWULVWZDVORZHUFRPSDUHGWRWKHVLWXDWLRQZKHQZHXVHG
DFXWRIISRLQWRQWKH&6''7KLVPD\DOVREHWKHFDVHXVLQJRWKHUGHSUHVVLRQVFDOHV
+RZHYHUGHVSLWHVXFKDGLVFUHSDQF\EHWZHHQDFOLQLFDOGLDJQRVLVRIGHSUHVVLRQDQGWKHXVHRI
DVFUHHQLQJVFDOHWRGHILQHGHSUHVVLRQGHSUHVVLRQGLVRUGHUVDUHVWLOOYHU\SUHYDOHQWDPRQJ
SHRSOHFRPLQJWRDPHPRU\FOLQLFIRUGHPHQWLDDVVHVVPHQW2XUUHVXOWVDUHLQDFFRUGDQFH
ZLWKRWKHUVWXGLHVWKDWILQGDKLJKSUHYDOHQFHRIGHSUHVVLRQDPRQJSDWLHQWVZLWKFRJQLWLYH
LPSDLUPHQW,QDUHYLHZE\3DQ]DWKHSUHYDOHQFHRIGHSUHVVLYHV\PSWRPVDPRQJSDWLHQWV
ZLWK0&,YDULHGIURPWRZLWKDPHGLDQRI7KHSUHYDOHQFHZDVKLJKHULQ
KRVSLWDOEDVHGVWXGLHVWKDQLQSRSXODWLRQEDVHGVWXGLHV3DQ]DHWDO,QDQRXWSDWLHQW
FOLQLFLQ$UJHQWLQDDSSUR[LPDWHO\RIWKHSDWLHQWVZLWK$'PHWWKHFULWHULDIRUPLQRU
GHILQHGDVVLJQLILFDQWGHSUHVVLYHV\PSWRPDWRORJ\RUPDMRUGHSUHVVLRQ6WDUNVWHLQHWDO
DDQGLQDVWXG\RIHOGHUO\6SDQLVK$'SDWLHQWVZLWKDPRGHUDWHGHJUHHRIGHPHQWLD
RIWKHSDWLHQWVPHWWKH'60,9FULWHULDIRUPDMRUGHSUHVVLRQ3RUWD(WHVVDPHWDO
'HSUHVVLRQLVDOVRFRPPRQDPRQJWKHHOGHUO\SRSXODWLRQZLWKRXWGHPHQWLDZLWKWKH
KLJKHVWSUHYDOHQFHUDWHVVHHQDPRQJWKHROGHVWROG$OH[RSRXORV/XSSDHWDO,W
LVSUHVXPHGWKDWDSSUR[LPDWHO\RIWKHHOGHUO\LQDQHOGHUO\SRSXODWLRQKDYHFOLQLFDOO\
VLJQLILFDQWGHSUHVVLYHV\PSWRPV5RVHQYLQJHDQG5RVHQYLQJH$OH[RSRXORV
)RUWKLVUHDVRQZHZLOOUHFRPPHQGWKHXVHRIDVFUHHQLQJVFDOHIRUGHSUHVVLRQDQGLIDKLJK
VFRUHLVREWDLQHGRQDVFDOHWKHSK\VLFLDQRUSV\FKRORJLVWFDUU\LQJRXWWKHGHPHQWLD
DVVHVVPHQWVKRXOGGRDIXUWKHUFOLQLFDOSV\FKLDWULFLQWHUYLHZRUUHIHUWRDSV\FKLDWULVWZKHQLQ
GRXEWDERXWWKHGLDJQRVLVRIGHSUHVVLRQ


,QWKHSUHYDOHQFHVWXG\SUHYLRXVGHSUHVVLRQGLVDELOLW\LQ$'/DQG\RXQJHUDJHZHUHWKH
VWURQJHVWULVNIDFWRUVIRUGHSUHVVLRQ3UHYLRXVVWXGLHVKDYHIRXQGVLPLODUDVVRFLDWLRQV
5RVQHVVHWDO'LOORQHWDO:HDOVRIRXQGDKLJKHULQFLGHQFHRIGHSUHVVLRQ
DPRQJSDWLHQWVZLWKGHPHQWLDRWKHUWKDQ$'VXFKDV9D'DQG'/%7KLVDVVRFLDWLRQLV
IRXQGLQRWKHUVWXGLHVDVZHOO%DOODUGHWDO3DUNHWDO6RPHVWXGLHVKDYH
VKRZQDQDVVRFLDWLRQZLWKJHQGHUDQGPDULWDOVWDWXVZLWKPRUHGHSUHVVLYHV\PSWRPVDPRQJ
ZRPHQDQGWKHXQPDUULHG0LJOLRUHOOLHWDO'LOORQHWDOKRZHYHUZHFRXOGQRW
FRQILUPWKLVLQRXUVWXG\0DQ\RIWKHULVNIDFWRUVDUHWKHVDPHIRUGHSUHVVLRQLQGHPHQWLDDV
IRUGHSUHVVLRQLQWKHHOGHUO\ZLWKRXWGHPHQWLD3UHYLRXVGHSUHVVLRQGLVDELOLW\DQG
SV\FKRVRFLDODGYHUVLWLHVDUHFRPPRQULVNIDFWRUVLQERWKJURXSV&ROHDQG'HQGXNXUL
'LOORQHWDO+RZHYHUGHSUHVVLRQVHHPVWREHPRUHSUHYDOHQWDPRQJWKH\RXQJHVW
SDWLHQWVZLWKGHPHQWLDDQGDPRQJWKHROGHVWZLWKRXWGHPHQWLD5RVQHVVHWDO/XSSDHW
DO
The correlation between the CSDD and the MADRS  
7KHTXHVWLRQRIFRXUVHDULVHVDVWRZKLFKVFUHHQLQJVFDOHVKRXOGEHUHFRPPHQGHGDQGLIRQH
VKRXOGUHO\RQDSUR[\UDWHGVFDOHVXFKDVWKH&6''RUDQREVHUYDWLRQDOVFDOHFDOOLQJIRU
LQWHUYLHZLQJWKHSDWLHQWVXFKDVWKH0$'567KHFRUUHODWLRQIRUWKHWZRGHSUHVVLRQVFDOHV
XVHGLQWKLVWKHVLVZDVSRRU,QVXEVWXG\,WKHFRUUHODWLRQEHWZHHQWKHWZRVFDOHVZDV
IRUWKHZKROHJURXSIRUWKHSDWLHQWVZLWKGHPHQWLDDQGIRUWKRVHZLWKRXWGHPHQWLD
7KHFRUUHODWLRQZDVSRRUHVWDPRQJWKRVHZLWKGHPHQWLDDQGVOLJKWO\EHWWHUDPRQJWKRVHOHVV
FRJQLWLYHO\LPSDLUHG,QVXEVWXG\,,,ZHIRXQGDELWVXUSULVLQJO\WKDWWKHFRUUHODWLRQ
EHWZHHQWKHVFRUHRIWKHWZRVFDOHVZDVLQIOXHQFHGE\WKHORFDWLRQRIWKHPHPRU\FOLQLF7KH
PHPRU\FOLQLFDW,QQODQGHW+RVSLWDO7UXVW6,LVDIILOLDWHGZLWKDGHSDUWPHQWRIROGDJH
SV\FKLDWU\DQGWKHUHDUHIHZSHUVRQQHOLQYROYHGLQFRPSOHWLQJWKHVFDOHV%\FRQWUDVWWKH
PHPRU\FOLQLFDW2VOR8QLYHUVLW\+RVSLWDO286LVSDUWRIWKHJHULDWULFGHSDUWPHQWDQG
PDQ\QXUVHVDQGSK\VLFLDQVKDYHEHHQLQYROYHGLQFRPSOHWLQJWKHVFDOHVRYHUWKHSDVW\HDUV
,WPLJKWEHWKDWWKHFRUUHODWLRQZDVFRQVHTXHQWO\PXFKORZHUDW286EHFDXVHRIWKHVH
GLIIHUHQFHVEHWZHHQWKHWZRFOLQLFV+RZHYHUZHGRQRWNQRZLIWKHDIILOLDWLRQSV\FKLDWU\RU
JHULDWULFPHGLFLQHLVRIPRUHLPSRUWDQFHRUWKHIDFWWKDWIHZRUPDQ\QXUVHVDQGGRFWRUV
ZHUHLQYROYHGLQDSSO\LQJWKHVFDOHV0RVWSUREDEO\WKHDIILOLDWLRQLVPRUHLPSRUWDQWVHH
7DEOH
3UHYLRXVVWXGLHVKDYHIRXQGWKDWSDWLHQWVWHQGWRXQGHUUHSRUWDQGWKDWFDUHJLYHUVWHQGWR
RYHUUHSRUWGHSUHVVLYHV\PSWRPV6QRZHWDO,QVXEVWXGLHV,DQG,9ZHUHSRUWHGD


KLJKHUSUHYDOHQFHUDWHRIGHSUHVVLRQXVLQJWKH&6''DQGFRXOGWKHUHIRUHFRQILUPWKH
ILQGLQJVRISUHYLRXVVWXGLHV:HFRXOGQRWFRQILUPKRZHYHUWKDWWKHSUHYDOHQFHUDWHLVORZHU
ZKHQLQWHUYLHZLQJWKHSDWLHQWVXVLQJWKH0$'568VLQJWKHEHVWFXWRIISRLQWRQWKH
0$'56WKHSUHYDOHQFHUDWHZDVDVKLJKDVXVLQJWKH&6''SDSHUV,DQG,9
2QO\DIHZVWXGLHVKDYHFRPSDUHGWKHVFRUHVRQERWKWKH&6''DQGWKH0$'56LQWKHVDPH
JURXSRISDWLHQWV0OOHU7KRPVHQHWDOIRXQGDFRUUHODWLRQRIU EHWZHHQWKHVFRUHVRQ
WKHWZRVFDOHVDPRQJSDWLHQWVZLWKPLOG$'DQGDFRUUHODWLRQRIU DPRQJWKRVHZLWK
VHYHUHGHPHQWLD,QWKLVVWXG\WKHVFDOHVZHUHFRPSOHWHGLQGHSHQGHQWO\E\ZHOOHGXFDWHG
KHDOWKFDUHSHUVRQQHOEXWQRWYDOLGDWHGDJDLQVWDFOLQLFDOGLDJQRVLVRIGHSUHVVLRQ0XOOHU
7KRPVHQHWDO/HRQWMHYDVHWDODOVRIRXQGDKLJKFRUUHODWLRQEHWZHHQWKHVFRUHVRQ
WKHWZRVFDOHVU EXWLQWKLVVWXG\WKHVFDOHVZHUHQRWFRPSOHWHGLQGHSHQGHQWO\RI
HDFKRWKHU/HRQWMHYDVHWDO
:KHQDVVHVVLQJSDWLHQWVIRUGHSUHVVLRQLWLVLPSRUWDQWWRNHHSLQPLQGWKDWIDFWRUVVXFKDV
FOLQLFDOVHWWLQJHGXFDWLRQDOOHYHORIWKHLQWHUYLHZHUDQGFXOWXUDOVHWWLQJLQIOXHQFHWKHUHVXOWV
RIWKHVFDOHV7KHUHIRUHGHSUHVVLRQVFDOHVVKRXOGEHLQWHUSUHWHGZLWKFDXWLRQ
Validity of the CSDD and the MADRS 
*LYHQWKHSRRUFRUUHODWLRQEHWZHHQWKHWZRVFDOHVWKHLUYDOLGLWLHVVKRXOGEHGLVFXVVHG
7KH&RUQHOO6FDOHIRU'HSUHVVLRQLQ'HPHQWLD&6''
,QWKHRULJLQDOSXEOLFDWLRQE\$OH[RSRXORVWKHJURXSZLWKPLQRUGHSUHVVLRQDFFRUGLQJWRWKH
5HVHDUFK'LDJQRVWLF&ULWHULD5'&KDGDPHDQ&6''VFRUHRI6',QWKHJURXS
LGHQWLILHGDVKDYLQJPDMRUGHSUHVVLYHGLVRUGHUWKHPHDQVFRUHZDV6'+RZHYHU
QRUHFHLYHURSHUDWLQJFKDUDFWHULVWLF52&DQDO\VLVZLWKRSWLPDOFXWRIISRLQWZDVPDGHDQG
LQVSLWHRIWKLVDVFRUHEHWZHHQDQGDERYHZDVVXJJHVWHGIRUPLOGGHSUHVVLRQLQ
SHUVRQVZLWKGHPHQWLDDQGDVFRUHKLJKHUWKDQZDVVXJJHVWHGIRUPRGHUDWHRUVHYHUH
GHSUHVVLRQ$OH[RSRXORVHWDOD7KHYDOXHVDQGKDYHEHHQXVHGRIWHQDVFXWRII
SRLQWVLQPDQ\VWXGLHV7KH&6''KDVEHHQYDOLGDWHGLQPDQ\GLIIHUHQWVHWWLQJVXVLQJ
GLIIHUHQWGLDJQRVWLFFULWHULD+RZHYHUDPRQJSDWLHQWVZLWKGHPHQWLDYDOLGLW\VWXGLHVKDYH
VKRZQGLIIHUHQWFXWRIISRLQWVIURPWKHORZHVWDWLQ'HQPDUNDQG-DSDQWRWKHKLJKHVWDW
LQ%UD]LODQG&KLQDZKHUHDVRWKHUVWXGLHVKDYHDFKLHYHGUHVXOWVFORVHUWRWKHPHDQ
YDOXHVRIWKHRULJLQDOVWXG\6FKUHLQHUHWDO/DPHWDO.RUQHUHWDO
%DUFDHWDOE/LPHWDO3RUWXJDOHWDO


%RWKWKHSHUVRQVZKRDGPLQLVWHUWKH&6''DQGWKHLQIRUPDQWVZKRSURYLGHWKHLQIRUPDWLRQ
DERXWGHSUHVVLYHV\PSWRPVPD\LQIOXHQFHLWVUHVXOW,QWKH'DQLVKVWXG\JHULDWULF
SV\FKLDWULVWVFRPSOHWHGWKH&6''EDVHGRQLQIRUPDWLRQSURYLGHGE\WKHSDWLHQWVDQGWKH
FDUHJLYHUV.RUQHUHWDO,QDVWXG\GRQHLQWKH86E\:DWVRQHWDOWKHVFDOHVZHUH
FRPSOHWHGE\QXUVLQJDVVLVWDQWV:DWVRQHWDO7KHVHSDWLHQWVZHUHLQUHVLGHQWLDOFDUH
DQGPD\WKHUHIRUHKDYHKDGDORZHUIXQFWLRQDOVWDWXVWKDQWKHRXWSDWLHQWVLQWKH'DQLVKVWXG\
7HUHVLLQWKH86IRXQGDORZUHFRJQLWLRQUDWHRIGHSUHVVLRQZKHQQXUVLQJKRPHVWDII
FRPSOHWHGWKH&6''DQGRWKHUVFUHHQLQJWRROV$SV\FKLDWULVWGLDJQRVHGGHSUHVVLRQLQ
RIWKHFDVHVQXUVLQJDLGHVUHFRJQL]HGGHSUHVVLRQLQRIWKHSDWLHQWVQXUVHVLQDQG
VRFLDOZRUNHUVUHFRJQL]HGGHSUHVVLRQLQRIWKHSDWLHQWV7HUHVLHWDO7KHVH
UHVXOWVDUHLQFRQWUDVWWRWKHUHVXOWVRIWKHSUHVHQWWKHVLVDQGRQHFRXOGVXJJHVWWKDWWKH
FOLQLFDOH[SHULHQFHRIWKHLQWHUYLHZHUPD\SOD\DQLPSRUWDQWUROH,QWKHVWXG\E\7HUHVLWKH
OHVVH[SHULHQFHGVRFLDOZRUNHUVGHWHFWHGIHZHUSDWLHQWVZLWKGHSUHVVLRQXVLQJWKH&6''
'HVSLWHWKHGLIIHUHQFHVEHWZHHQWKHWZRJURXSVLQVXEVWXG\,,UHJDUGLQJJHQGHUDQGDJH
FRPRUELGLW\DQGFRJQLWLRQWKHPHDQVFRUHRQWKH&6''ZDVWKHVDPH7KHSDWLHQWV
H[DPLQHGLQRXUVWXG\ZHUHDOOOLYLQJDWKRPH:LWKLQFUHDVLQJFRJQLWLYHLPSDLUPHQWVRPH
V\PSWRPVRIGHSUHVVLRQZLOORYHUODSPRUHZLWKWKHV\PSWRPVRIGHPHQWLDZKLFKPD\
H[SODLQWKHKLJKHUFXWRIISRLQWVIRXQGLQWKH1RUZHJLDQQXUVLQJKRPHVWXG\FRPSDUHGWRWKH
SUHVHQWVWXG\%DUFDHWDOE
,QWKHRULJLQDOVWXG\E\$OH[RSRORXVWKH&6''ZDVSURYHQHIIHFWLYHWRGHWHFWGHSUHVVLRQLQ
SHRSOHZLWKRXWGHPHQWLDDVZHOO$OH[RSRXORVHWDOE,QDVWXG\E\(QJHGDOWKH
&6''ZDVFRPSOHWHGDPRQJHOGHUO\SHUVRQVZLWKRXWGHPHQWLDDQGLWZDVIRXQGWREHOHVV
VXLWDEOHZLWKSRRUHUGLVFULPLQDWRU\SRZHUWKDQWKH0$'56(QJHGDOHWDOE,QWKH
SUHVHQWVWXG\,QRGLIIHUHQFHZDVIRXQGEHWZHHQWKRVHZLWKDQGZLWKRXWGHPHQWLD
+RZHYHUZHVWLOOEHOLHYHWKDWWKHVHYHULW\RIGHPHQWLDPD\LQIOXHQFHWKHYDOLGLW\RIWKH
&6'',QWKH%UD]LOLDQVWXG\E\3RUWXJDOHWDOLWZDVGHPRQVWUDWHGWKDWWKH&6''EHWWHU
GLVFULPLQDWHGGHSUHVVHGIURPQRQGHSUHVVHGSDWLHQWVDPRQJWKRVHZLWKPLOGGHPHQWLD
FRPSDUHGZLWKSDWLHQWVZLWKPRGHUDWHRUVHYHUHGHPHQWLD3RUWXJDOHWDO
$VIRXQGLQVXEVWXG\,9FXOWXUDOGLIIHUHQFHVZLOODOVRLQIOXHQFHKRZWKH&6''LV
FRPSOHWHG+LJKHUVFRUHVDQGKLJKHULQWHQVLW\RIWKHV\PSWRPVSUHVHQWZHUHIRXQGLQ%UD]LO
WKDQLQ1RUZD\7KLVZDVIRXQGDPRQJWKRVHERWKZLWKDQGZLWKRXWGHSUHVVLRQZKLFKFDXVHV
XVWRSUHVXPHWKDWWKLVLVGXHWRFXOWXUDOGLIIHUHQFHV


.DULPHWDOIRXQGGLIIHUHQFHVLQ&6''VFRUHVDPRQJSDWLHQWVZLWK$'LQ3DNLVWDQDQGWKH
8..DULPHWDO7KHVFRUHVZHUHKLJKHULQ3DNLVWDQWKDQLQWKH8.7KHPHDQVFRUH
LQWKH8.ZDV6'DQGKDGDVFRUHEHORZ,Q3DNLVWDQWKHPHDQVFRUHZDV
6'DQGKDGDVFRUHEHWZHHQDQG+RZHYHUWKHUHVXOWVZHUHQRW
YDOLGDWHGDJDLQVWDFOLQLFDOGLDJQRVLV6KDKHWDOGLGQRWKRZHYHUILQGVLPLODUGLIIHUHQFHVLQ
WKH&6''EHWZHHQSDWLHQWVZLWKGHPHQWLDLQ.RUHDDQGWKH8.6KDKHWDO
7KHPRVWVXUSULVLQJILQGLQJLQWKHFURVVFXOWXUDOVWXG\,9ZDVWKDWWKH1RUZHJLDQVKDGD
KLJKHUVFRUHRQWKHLWHP³PXOWLSOHSK\VLFDOFRPSODLQWV´7KLVLVSUREDEO\H[SODLQHGE\WKH
IDFWWKDWWKH1RUZHJLDQSRSXODWLRQLQJHQHUDOUHSRUWVPRUHFKURQLFSDLQWKDQWKHSRSXODWLRQV
RIDOORWKHU(XURSHDQFRXQWULHV%UHLYLNHWDO,WPD\EHPRUHDFFHSWDEOHIRU
1RUZHJLDQVWRUHSRUWSDLQLQVWHDGRIGHSUHVVLYHV\PSWRPV,WLVNQRZQWKDWFKURQLFSDLQLV
UHODWHGWRVOHHSSUREOHPVDQGSV\FKLDWULFV\PSWRPV1LHOVHQHWDO$QRWKHU
1RUZHJLDQVWXG\XVLQJWKH&6''DPRQJSDWLHQWVZLWK$'DOVRIRXQGDVWURQJDVVRFLDWLRQ
EHWZHHQPXOWLSOHSK\VLFDOFRPSODLQWVDQGGHSUHVVLRQ(QJHGDOHWDO
$QRWKHUVXUSULVLQJILQGLQJLQRXUVWXG\ZDVWKDWWKH1RUZHJLDQFDUHJLYHUVUHSRUWHGDJUHDWHU
EXUGHQWKDQWKH%UD]LOLDQFDUHJLYHUVGHVSLWHWKHIDFWWKDWWKH1RUZHJLDQSDWLHQWVZHUHOHVV
FRJQLWLYHO\LPSDLUHGDQGWKDWWKHSXEOLFVRFLDODQGKHDOWKFDUHVHUYLFHVDUHPRUHKLJKO\
GHYHORSHGLQ1RUZD\WKDQLQ%UD]LO7KLVPD\KRZHYHUDOVROHDGWRKLJKHUH[SHFWDWLRQV
DPRQJFDUHJLYHUVLQ1RUZD\
'LIIHUHQWUHIHUHQFHVWDQGDUGVPD\LQIOXHQFHWKHFXWRIISRLQW:KHQXVLQJWKH,&'FULWHULD
PRUHSDWLHQWVDUHFODVVLILHGDVEHLQJGHSUHVVHGWKDQZKHQXVLQJWKH'60,9FULWHULDDQG
HYHQPRUHDUHFODVVLILHGDVGHSUHVVHGZKHQWKH3'&G$'LVXVHG,QWKH1RUZHJLDQYDOLGLW\
VWXG\RIWKH&6''DPRQJQXUVLQJKRPHSDWLHQWVDORZHUFXWRIIZDVIRXQGZKHQXVLQJWKH
,&'YHUVXVWKH'60,9FULWHULD
7KHGHJUHHRIGHPHQWLDGLGQRWLQIOXHQFHWKH&6''VFRUHVLQWKHFURVVFXOWXUDOFRPSDULVRQ
EHWZHHQ%UD]LODQG1RUZD\:HGLGKRZHYHUXVHGLIIHUHQWGLDJQRVWLFFULWHULDFRQFHUQLQJ
GHPHQWLDGLDJQRVHV,Q%UD]LOWKH'60,9FULWHULDZHUHXVHGLQ1RUZD\WKH,&'FULWHULD
ZHUHXVHG,WKDVEHHQFODLPHGWKDWWKH,&'FULWHULDKDYHDORZHUGHWHFWLRQUDWHIRU
GHPHQWLDWKDQWKH'60,9FULWHULDEXWD1RUZHJLDQVWXG\DPRQJSDWLHQWVLQDJHULDWULF
RXWSDWLHQWFOLQLFGLGQRWILQGDQ\GLVFUHSDQF\EHWZHHQWKHWZRVHWVRIGLDJQRVWLFFULWHULD1DLN


DQG1\JDDUG:HGRQRWEHOLHYHWKDWWKHXVHRIGLIIHUHQWFULWHULDIRUGHPHQWLDKDV
LQIOXHQFHGWKHUHVXOWVLQRXUVWXG\
0RQWJRPHU\$DVEHUJ'HSUHVVLRQ5DWLQJ6FDOH
7KH0$'56LVOHVVYDOLGDWHGDPRQJWKHHOGHUO\DQGSDWLHQWVZLWKFRJQLWLYHLPSDLUPHQW,Q
RXUVWXG\ZHIRXQGWKDWWKH0$'56EHWWHUGLVWLQJXLVKHVGHSUHVVHGIURPQRQGHSUHVVHG
SDWLHQWVLQFOXGLQJWKRVHZLWKPRGHUDWHGHPHQWLDFRPSDUHGWRWKH&6'',QWKHVWXG\E\
3RUWXJDOHWDOWKH0$'56DOVRSHUIRUPHGEHWWHUWKDQWKH&6''3RUWXJDOHWDO
/HRQWMHYDVHWDOKDYHFRQGXFWHGWZRYDOLGLW\VWXGLHVRIWKH&6''DQGWKH0$'56DPRQJ
QXUVLQJKRPHSDWLHQWV/HRQWMHYDVHWDO/HRQWMHYDVHWDO7KHILUVWDVPDOO
VFDOHVWXG\LQFOXGLQJSDWLHQWVZDVFDUULHGRXWDPRQJSDWLHQWVZLWKHDUO\RQVHWGHPHQWLD
PHDQDJH\HDUV6'DQGWKHVHFRQGRQHLQFOXGLQJSDWLHQWVZDVFRQGXFWHG
DPRQJROGHUSDWLHQWVPHDQDJH\HDUV6',QERWKVWXGLHVWKH0$'56DQGWKH
&6''ZHUHFRPSOHWHGEDVHGRQRQHDQGWKHVDPHLQWHUYLHZZLWKDSURIHVVLRQDOFDUHJLYHU
OLFHQVHGSUDFWLFDOQXUVH7KHLQWHUYLHZHUZDVHLWKHUDSV\FKRORJLVWRUDSV\FKRORJ\VWXGHQW
,QVRPHFDVHVWKHFOLQLFDOGLDJQRVLVRIGHSUHVVLRQZDVPDGHE\DQHOGHUFDUHSK\VLFLDQDQGD
SV\FKRORJLVWZKRZHUH³QRWEOLQGHG´IRUWKHUHVXOWVRIWKHWZRVFDOHV$PRQJWKHSDWLHQWV
QLQHZLWKGHSUHVVLRQZLWKHDUO\RQVHWGHPHQWLDD0$'56FXWRII!DFKLHYHGD
VHQVLWLYLW\RIDQGDVSHFLILFLW\RI$0$'56FXWRIIVFRUHRI\LHOGHGWKH
KLJKHVWVXPRIVHQVLWLYLW\DQGVSHFLILFLW\/HRQWMHYDVHWDO$PRQJWKH
ROGHUSDWLHQWVWKHEHVWFXWRIISRLQWZDVVHQVLWLYLW\RIDQGVSHFLILFLW\RI
/HRQWMHYDVHWDO/HRQWMHYDVIRXQGWKDWWKH0$'56KDGOHVVGLVFULPLQDWRU\SRZHUWR
GLVWLQJXLVKGHSUHVVHGIURPQRQGHSUHVVHGSDWLHQWVZLWKLQFUHDVLQJVHYHULW\RIGHPHQWLD7KH
QHJDWLYHSUHGLFWLYHYDOXHZDVKLJKDQGWKHSRVLWLYHSUHGLFWLYHYDOXHZDVORZIRUERWKVFDOHV
$OWKRXJKWKHWZRVWXGLHVE\/HRQWMHYDVHWDOLQFOXGHGIHZGHSUHVVHGSDWLHQWVDQGWKH\GLG
QRWIROORZWKHUXOHRXWOLQHGE\6DFNHWWDERXW³EOLQGQHVV´6DFNHWWHWDOLWVHHPVWKDW
WKHDJHRIWKHSDWLHQWVKDGVRPHLQIOXHQFHRQWKHEHVWFXWRIISRLQWRQWKH0$'56DVWKHFXW
RIIZDVORZHUIRUWKHROGHVWSDWLHQWV7KLVLVLQDFFRUGDQFHZLWKRXUFURVVFXOWXUDOVWXG\,9
ZKHUHWKH\RXQJHUSDWLHQWVKDGKLJKHUVFRUHVWKDQWKHROGHUSDWLHQWV7KLVILQGLQJZDV
VLJQLILFDQWIRUWKH1RUZHJLDQVDPSOH7KHYDULDEOH³FRXQWU\´KRZHYHUGLGQRWLQIOXHQFHWKH
0$'56VFRUH
2QO\DIHZYDOLGDWLRQVWXGLHVRIWKH0$'56KDYHEHHQSHUIRUPHGDPRQJROGHUSDWLHQWV
ZLWKRXWGHPHQWLD7KH\KDYHUHVXOWHGLQGLIIHUHQW´EHVW´FXWRIISRLQWVDVZHOO,QWKHVH
VWXGLHVEHWWHUFRQFRUGDQFHZLWKWKHFOLQLFDOGLDJQRVHVLVDFKLHYHGZKLFKFRXOGLQGLFDWHWKDW


WKHVHYHULW\RIGHPHQWLDRUFRJQLWLYHLPSDLUPHQWPD\OHDGWROHVVYDOLGUHVXOWV,QDVWXG\E\
(QJHGDOHWDOWKHEHVWFXWRIIIRUDGHSUHVVLYHGLVRUGHUZLWKD'60,9GLDJQRVLVRI
GHSUHVVLRQZDV(QJHGDOHWDOE,QDQRWKHUVWXG\SDWLHQWVZHUHVFUHHQHGIRU
HQWU\LQDPHGLFDOWULDODQGDQRSWLPDOFXWRIISRLQWRIZDVIRXQG0RWWUDPHWDO
7KHUHZHUHQRGLIIHUHQFHVEHWZHHQWKH\RXQJHUDQGWKHROGHUSDWLHQWVLQWKLVVWXG\
PHDQDJH\HDUV6'RUEHWZHHQJHQGHUV+RZHYHUQRFOLQLFDOGLDJQRVLVZDVPDGH
7KHUHIHUHQFHVWDQGDUGZDVVHPLVWUXFWXUHGLQVWUXPHQWVIRUDVVHVVPHQWVRISV\FKLDWULF
V\QGURPHVLQWKHHOGHUO\*06$*(&$7ZKLFKPDNHWKLVVWXG\OHVVYDOLGIURPDQ
HYLGHQFHEDVHGPHGLFDOSHUVSHFWLYH7DNLQJDOOVWXGLHVWRJHWKHUWKH0$'56SURGXFHGEHWWHU
YDOLGLW\UHVXOWVWKDQWKH&6''DQGVKRXOGEHSUHIHUUHGIRUXVHZLWKSDWLHQWVZLWKRXW
GHPHQWLDEXWLWLVOHVVXVHIXOZLWKLQFUHDVLQJVHYHULW\RIGHPHQWLDZLWKORZHUVHQVLWLYLW\DQG
VSHFLILFLW\/HRQWMHYDVHWDO3RUWXJDOHWDO.QDSVNRJHWDO
6WXGLHVKDYHDOVREHHQFRQGXFWHGDPRQJVWURNHSDWLHQWV6DJHQHWDODQGDPRQJ
SDWLHQWVZLWK3DUNLQVRQ¶VGLVHDVHEXWQRGHPHQWLD/HHQWMHQVHWDO6LOEHUPDQHWDO
5HLMQGHUVHWDOUHVXOWLQJLQFXWRIISRLQWVEHWZHHQ6DJHQHWDODQG
/HHQWMHQVHWDO3DWLHQWVZLWK3DUNLQVRQ¶VGLVHDVHKDYHPRUHVRPDWLFV\PSWRPV
DQGIDWLJXHWKDWFRXOGKDYHLQIOXHQFHGWKHUHVXOWV+RZHYHULQRQO\RQHRIWKHVHVWXGLHV
6LOEHUPDQHWDOZHUHWKHVWULFWUXOHVRXWOLQHGE\6DFNHWWFRQFHUQLQJ³FULWLFDO
DSSUDLVDO´IROORZHGZKLFKPDNHWKHUHVXOWVRIWKHRWKHUVWXGLHVOHVVYDOLG
2.9 Methodological considerations  
Limitations 
7KHUHDUHVRPHOLPLWDWLRQVWRWKLVVWXG\'HSUHVVLRQZDVGLDJQRVHGE\RQO\RQHSV\FKLDWULVWLQ
WKHYDOLGLW\VWXG\,DQGWKHFURVVFXOWXUDOVWXG\,97KHTXDOLW\RIVXEVWXGLHV,DQG,9
ZRXOGKDYHEHHQLPSURYHGLIWZRRUPRUHSV\FKLDWULVWVKDGH[DPLQHGWKHSDWLHQWV
LQGHSHQGHQWO\EHIRUHPDNLQJWKHGLDJQRVLVRIGHSUHVVLRQDQGLIWKHSV\FKLDWULVWFRXOGKDYH
LQWHUYLHZHGDFDUHJLYHUQRWLQYROYHGLQWKH&6''LQWHUYLHZLQDGGLWLRQWRWKHSDWLHQW
$QRWKHUOLPLWDWLRQLQWKHFURVVFXOWXUDOVWXG\ZDVWKDWWKHSURWRFROVLQWKHWZRFRXQWULHVZHUH
QRWH[DFWO\WKHVDPH:HXVHGGLIIHUHQWVFDOHVWRDVVHVVFDUHJLYHUEXUGHQDQG$'/
IXQFWLRQLQJEXWZHGRQRWWKLQNWKDWWKLVLQIOXHQFHGWKHPDLQUHVXOWV$QRWKHUIDFWRUWKDW
FRXOGKDYHLQIOXHQFHGWKHUHVXOWVZDVKRZWKHSV\FKLDWULVWVLQWKHWZRFRXQWULHVLQWHUSUHWHG
WKHSUHVHQFHRIGHSUHVVLYHV\PSWRPVDQGGLDJQRVHGDGHSUHVVLYHGLVRUGHUDFFRUGLQJWRWKH


FULWHULDRI'60,9DQG,&':HWULHGWRPLQLPL]HWKLVSRVVLEOHELDVE\GLVFXVVLQJWKHXVH
RIWKHGLDJQRVWLFFULWHULDVHYHUDOWLPHVGXULQJWKHVWXG\SHULRG,QDGGLWLRQRQHRIWKH
SV\FKLDWULVWVLQ1RUZD\0/%LVD%UD]LOLDQZKRVSHDNV1RUZHJLDQIOXHQWO\6KHHQVXUHG
WKDWWKHV\PSWRPVLQWKHGLDJQRVWLFH[DPLQDWLRQZHUHLQWHUSUHWHGLQWKHVDPHZD\
7KHTXDOLW\RIWKHSUHYDOHQFHVWXG\,,DQGWKHFRUUHODWLRQVVWXG\,,,ZRXOGKDYHEHHQ
LPSURYHGLIZHKDGKDGWKHSRVVLELOLW\WRXVHDSV\FKLDWULVW¶VGLDJQRVLVRIGHSUHVVLRQZLWK
VWDQGDUGL]HGFULWHULDIRUGHSUHVVLRQVXFKDVWKH,&'RUWKH'60,9,QWKHSUHYDOHQFH
VWXG\ZHXVHGWKH&6''WRGHILQHGHSUHVVLRQ%\XVLQJWKUHHGLIIHUHQWFXWRIISRLQWVIRUD
GHSUHVVLYHGLVRUGHUGLIIHUHQWSUHYDOHQFHUDWHVZHUHRIFRXUVHDFKLHYHG
,QWKHSUHYDOHQFHVWXG\,,ZHFRXOGQRWLQFOXGHDOOWKHSDWLHQWVUHIHUUHGIRUGHPHQWLD
DVVHVVPHQWLQWKHPHPRU\DQGRXWSDWLHQWFOLQLFV2IWKHSDWLHQWVLQFOXGHGLQWKHFRPPRQ
UHJLVWHULQWKHVRXWKHUQSDUWRI1RUZD\DERXWKDGWKH&6''FRPSOHWHGE\DFDUHJLYHU
1HYHUWKHOHVVZHFRQVLGHURXUUHVXOWVRQWKH&6''WREHUHSUHVHQWDWLYHIRUWKHSDWLHQWVZKR
FDPHWRWKHWZRPDMRUPHPRU\FOLQLFVDW286DQG6,EHFDXVHWKHLQFOXVLRQUDWHLQWKHUHJLVWHU
ZDVDWWKHVHWZRFOLQLFV7KHPDMRULW\RIWKHSDWLHQWVLQWKHSUHVHQWVWXG\FDPHIURP
WKHVHWZRFOLQLFV$VZHKDYHQRLQIRUPDWLRQRQWKHSDUWLFLSDWLRQUDWHRIWKHRWKHUFOLQLFV
ZHFDQQRWEHFHUWDLQWKDWWKHUHVXOWVDUHUHSUHVHQWDWLYHRIDOOSDWLHQWVFRPLQJIRUGHPHQWLD
DVVHVVPHQWLQWKHVHVSHFLDOLVWKHDOWKFDUHFOLQLFVLQ1RUZD\+RZHYHUDVWKHPHDQ&6''
VFRUHVGLGQRWGLIIHUDPRQJWKHSDWLHQWVRIWKHYDULRXVFOLQLFVDQGDOVRWKHUDWHRIGHSUHVVLRQ
XVLQJWKHWZRORZHVWFXWRIISRLQWVGLGQRWGLIIHUZHDVVXPHWKDWLWLVQRWXQOLNHO\WKDWRXU
UHVXOWVDUHYDOLGIRUDOOSDWLHQWVFRPLQJWRVSHFLDOLVWKHDOWKFDUHVHUYLFHVIRUGHPHQWLD
DVVHVVPHQWLQ1RUZD\
Strengths 
7KHVWUHQJWKVRIWKHVWXG\ZHUHWKDWZHILOOHGLQWKHVFDOHVLQGHSHQGHQWO\RIHDFKRWKHUDQG
WKDWWKHGLDJQRVHVRIGHSUHVVLRQE\DSV\FKLDWULVWLQVXEVWXGLHV,DQG,9ZHUHPDGHZLWKRXW
NQRZOHGJHRIWKHUHVXOWVRIWKH&6''DQGWKH0$'56HYDOXDWLRQV7RWKHEHVWRIRXU
NQRZOHGJHWKLVZDVWKHILUVWYDOLGLW\VWXG\FRPSDULQJWKH&6''ZLWKWKH0$'56ERWK
EOLQGHGIRUDSV\FKLDWULFDVVHVVPHQWLQDPHPRU\FOLQLFSRSXODWLRQ$QRWKHUVWUHQJWKRIWKH
YDOLGLW\VWXG\ZDVWKDWZHXVHGWKHFULWHULDRI6DFNHWWHWDO>@IRU³FULWLFDODSSUDLVDO´
UHJDUGLQJGLDJQRVWLFWHVWV0RVWRIWKHSDWLHQWVZHUHUHFUXLWHGXVLQJQRVHOHFWLRQFULWHULDDQG
WKH\ZHUHDOODVVHVVHGLQDFRPSUHKHQVLYHPDQQHU


7KHDQDO\VHVRIIDFWRUVDVVRFLDWHGZLWKGHSUHVVLRQUHVXOWHGLQYHU\VLPLODUUHVXOWVXVLQJWKH
WKUHHGLIIHUHQWFXWRIISRLQWVIRUGHSUHVVLRQ7KHYDOLGLW\RIWKHVHUHVXOWVFRXOGWKHUHIRUHEH
VHHQDVVROLGDQGDVWUHQJWKRIWKHDQDO\VLVLQVXEVWXG\,,
2.10 Clinical implications  
5HJDUGOHVVRIFOLQLFDOGLDJQRVLVE\DWUDLQHGSV\FKLDWULVWRUWKURXJKWKHXVHRIVFUHHQLQJ
VFDOHVIRUGHSUHVVLRQZHIRXQGWKDWGHSUHVVLRQZDVYHU\FRPPRQDPRQJSDWLHQWVFRPLQJIRU
DGHPHQWLDDVVHVVPHQW7KLVVKRXOGKDYHLPSOLFDWLRQVIRUFOLQLFDOSUDFWLFHDVZHZRXOG
UHFRPPHQGWKDWVFUHHQLQJIRUGHSUHVVLRQEHPDGHSDUWRIDVWDQGDUGL]HGGHPHQWLDZRUNXS
ZKHWKHURUQRWWKHSDWLHQWVRUWKHFDUHJLYHUVFRPSODLQDERXWGHSUHVVLYHV\PSWRPV
'HSUHVVLRQPD\OHDGWRSRRUHUTXDOLW\RIOLIHDQGLQVRPHSDWLHQWVLWPLJKWWRJHWKHUZLWK
RWKHUIDFWRUVSUHGLVSRVHWKHPWRDIDVWHUSURJUHVVLRQRIWKHGHPHQWLDGLVRUGHU7UHDWPHQW
H[LVWVDQGVKRXOGEHSUHVFULEHG
:HGRQRWEHOLHYHWKDWHYHU\SDWLHQWZKRVHHVDGRFWRUIRUDGHPHQWLDDVVHVVPHQWVKRXOGEH
H[DPLQHGE\DSV\FKLDWULVWWKDWZRXOGEHWRRWLPHFRQVXPLQJ7KHTXHVWLRQWKHUHIRUHDULVHV
DERXWZKLFKVFUHHQLQJVFDOHVVKRXOGEHUHFRPPHQGHG2QRQHKDQGDVVHHQLQWKLVWKHVLV
ERWK&6''DQG0$'56FRXOGEHXVHGEXWRQWKHRWKHUKDQGZHKDYHGHPRQVWUDWHGWKDWWKH
FRUUHODWLRQEHWZHHQWKHWZRLVSRRU:KHQHYHUSRVVLEOHZHZRXOGUHFRPPHQGWKDWFOLQLFLDQV
XVHERWKDSUR[\UDWHGVFDOHDQGDQREVHUYDWLRQVFDOHE\LQWHUYLHZLQJWKHSDWLHQWV7KH
FOLQLFLDQVKRXOGKDYHDFFHVVWRWKHUHVXOWVRIERWKDQGVKRXOGPDNHDGHFLVLRQDERXWWKH
GLDJQRVLVRIGHSUHVVLRQXVLQJDOOWKHDYDLODEOHLQIRUPDWLRQIURPERWKNLQGVRIVFDOHVDQG
KHUKLVRZQLPSUHVVLRQGXULQJWKHFRQVXOWDWLRQ
:HKDYHDOVRVKRZQWKDWFXOWXUDOGLIIHUHQFHVLQIOXHQFHWKHUHVXOWVRIXVLQJVFDOHV7KHUHVXOW
RIRXUVXEVWXG\,9LOOXVWUDWHVKRZLPSRUWDQWLWLVWRYDOLGDWHDVFDOHEHIRUHXVLQJLWLQD
GLIIHUHQWFXOWXUHWKDQWKHRQHIRUZKLFKLWZDVGHYHORSHG:HIRXQGWKLVWREHHVSHFLDOO\WUXH
ZKHQSUR[\EDVHGLQIRUPDWLRQZDVXVHG
2.11 Proposals for future research  
(YHQWKRXJKZHIRXQGDKLJKSUHYDOHQFHUDWHRIGHSUHVVLRQGLDJQRVHGE\DSV\FKLDWULVWLQRXU
VWXG\WKLVQHHGVWREHFRQILUPHGLQDODUJHUVWXG\DPRQJPHPRU\FOLQLFSDWLHQWV$VRQHRI
WKHPRVWSUHYDOHQWEHKDYLRUDODQGSV\FKRORJLFDOV\PSWRPVLQGHPHQWLDGHSUHVVLRQRFFXUVLQ


DSSUR[LPDWHO\RISDWLHQWVGXULQJWKHFRXUVHRIWKHGHPHQWLDGLVRUGHU6WDUNVWHLQHWDO
D:HZRXOGH[SHFWDKLJKSUHYDOHQFHUDWHWREHIRXQGLQDIXWXUHVWXG\DVZHOO
,IWKHKLJKSUHYDOHQFHUDWHLVFRQILUPHGHIIRUWVVKRXOGEHPDGHWRH[SDQGNQRZOHGJHDERXW
FDXVDOLW\,VGHSUHVVLRQDPRQJWKLVJURXSRISDWLHQWVFDXVHGE\SV\FKRORJLFDOPHFKDQLVPV
DQGWKHODFNRIFRSLQJVWUDWHJLHVDQGRUGRELRORJLFDOFKDQJHVSOD\DQLPSRUWDQWUROH"
,QFUHDVHGSUHYDOHQFHRIGHSUHVVLRQKDVEHHQIRXQGDPRQJSDWLHQWVZLWKVXEFRUWLFDO
QHXURGHJHQHUDWLRQDQGLVDVVRFLDWHGZLWKIURQWRVWULDWDOG\VIXQFWLRQ$OH[RSRXORVHWDO
7KHUHLVDQLQFUHDVHGIRFXVRQWKHUROHRIQHXURLQIODPPDWLRQLQERWKGHSUHVVLRQDQGGHPHQWLD
EHFDXVHPDQ\RIWKHVDPHVWUXFWXUDOFKDQJHVLQWKHEUDLQDUHIRXQGLQERWKFRQGLWLRQV0DQ\
RIWKHVDPHLQIODPPDWRU\SURFHVVHVDOVRDUHIRXQGLQERWKFRQGLWLRQVLQGLFDWLQJDQ
LQWHUDFWLRQEHWZHHQGHSUHVVLRQDQGGHPHQWLD/HRQDUG7KLVLQWHUDFWLRQVKRXOGEH
H[SORUHGLQIXUWKHUVWXGLHV
,QDGGLWLRQSV\FKRORJLFDODGYHUVLWLHVPD\FRQWULEXWHWRWKHGHYHORSPHQWRIGHSUHVVLRQLQWKH
HOGHUO\$VWURQJFRUUHODWLRQEHWZHHQGHSUHVVLYHV\PSWRPVDPRQJHOGHUO\SHRSOHDQGWKHLU
IHHOLQJVDERXWFRQWUROLQWKHLUOLYHVKDVEHHQUHSRUWHG%MRUNORIHWDO&RSLQJ
PHFKDQLVPDQGFRSLQJUHVRXUFHVDUHLPSRUWDQWLQWKHSUHYHQWLRQRIGHSUHVVLRQDQGWKXV
VKRXOGEHJLYHQPRUHDWWHQWLRQ
7KHUHLVDGLVFUHSDQF\FRQFHUQLQJWKHHIIHFWRIWUHDWPHQWIRUGHSUHVVLRQLQGHPHQWLDDQG
ZKHWKHUWUHDWPHQWFDQLQIOXHQFHWKHSURJQRVLVRIGHPHQWLD7KHGRFXPHQWDWLRQRIWKHHIIHFW
RIWUHDWPHQWLVSRRU/\NHWVRVDQG/HHEXWWKLVGRHVQRWQHFHVVDULO\PHDQWKDWWKHUHLV
QRHIIHFW7UHDWPHQWVWXGLHVDUHFKDUDFWHUL]HGE\DODUJHDPRXQWRIKHWHURJHQHLW\LQERWKWKH
XVHRIYDULRXVPHWKRGVWRDVVHVVHIIHFWVDQGLQKRZWRLQWHUYHQH)HZVWXGLHVDUHRI
DFFHSWDEOHTXDOLW\5HJDQDQG9DUDQHOOL+RZHYHUOLIHVW\OHDQGSKDUPDFRORJLFDO
LQWHUYHQWLRQVPD\KDYHFRQVLGHUDEOHLPSDFWRQUHGXFLQJGHSUHVVLRQLQGHPHQWLDRUDWOHDVW
SRVWSRQLQJWKHRQVHWRIGHPHQWLD.LYLSHOWRDQG6RORPRQ+LJKHUPRUWDOLW\LVIRXQG
DPRQJSDWLHQWVZLWKFRPRUELGGHSUHVVLRQ%DUFDHWDODDQGWKHULVNRIEHLQJDGPLWWHG
WRLQVWLWXWLRQDOFDUHLQFUHDVHV6WDUNVWHLQHWDO%HWWHUWUHDWPHQWVWUDWHJLHVZRXOGKDYH
DODUJHLPSDFWRQWKHSURJQRVLVRIGHPHQWLDDQGGLIIHUHQWWUHDWPHQWVWUDWHJLHVVKRXOGEH
H[SORUHGLQWKHIXWXUH


2.12 Conclusion 
7KHSUHYDOHQFHRIGHSUHVVLYHV\PSWRPVDQGGHSUHVVLRQZDVKLJKDPRQJPHPRU\FOLQLF
SDWLHQWVLQWKLVVWXG\7KHVWURQJHVWIDFWRUVDVVRFLDWHGZLWKGHSUHVVLYHV\PSWRPVZHUH
\RXQJHUDJH$'/LPSDLUPHQWDQGSUHYLRXVLQFLGHQFHRIGHSUHVVLRQ%RWKWKH&6''DQGWKH
0$'56ZHUHVXLWDEOHDVVFUHHQLQJWRROV$FFRUGLQJWRWKH52&DQDO\VHVWKH0$'56ZDV
VOLJKWO\EHWWHUDWGLVWLQJXLVKLQJGHSUHVVHGIURPQRQGHSUHVVHGSDWLHQWV7KHFRUUHODWLRQ
EHWZHHQWKHWZRVFDOHVZDVSRRUZKHQWKH\ZHUHFRPSOHWHGLQGHSHQGHQWO\RIHDFKRWKHUIURP
WZRGLIIHUHQWVRXUFHVRILQIRUPDWLRQ+RZHYHUWKHWZRVFDOHVFDQSURYLGHGLIIHUHQW
LQIRUPDWLRQDERXWGHSUHVVLYHV\PSWRPVLQSDWLHQWVZLWKPHPRU\SUREOHPVDQGGHPHQWLD:H
VXJJHVWWKDWHYDOXDWLRQRIGHSUHVVLRQDPRQJPHPRU\FOLQLFSDWLHQWVVKRXOGEHGRQHE\
LQWHUYLHZLQJERWKWKHSDWLHQWDQGWKHFDUHJLYHU:HIRXQGJUHDWHUFURVVFXOWXUDOYDULDELOLW\
XVLQJWKH&6''FRPSDUHGWRWKHXVHRIWKH0$'56DQGWKHVFRUHVRQERWKVFDOHVZHUH
VLJQLILFDQWO\KLJKHUDPRQJWKH%UD]LOLDQQRQGHSUHVVHGDQGGHSUHVVHGSDWLHQWVFRPSDUHGWR
WKH1RUZHJLDQSDWLHQWVZLWKDQGZLWKRXWGHSUHVVLRQHYHQWKRXJKWKHSUHYDOHQFHRI
GHSUHVVLRQZDVWKHVDPHLQWKHSDWLHQWVRIWKHWZRVDPSOHV7KH1RUZHJLDQSDWLHQWVKDGD
KLJKHUVFRUHRQRQO\RQHLWHPRIWKH&RUQHOOVFDOHQDPHO\RQµµPXOWLSOHSK\VLFDO
FRPSODLQWV¶¶3UR[\UDWHGVFDOHVVXFKDVWKH&6''VFDOHVVKRXOGEHYDOLGDWHGLQWKHFRXQWU\
ZKHUHWKH\ZLOOEHDSSOLHG


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